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CHAPTER I. 



Proceedings of the National Association of 

Railway Surgeons. 



Sixth Annual Convention, held at Omaha, Neb., May M 

and June 1 and 2, 189^. 



(Reported by the Official Stenographer, R. A. Smith, Omaha, Neb.) 



FIRST DAY— Morning Session, Wednesday, May 31. 

The association convened in the exposition hall, and was 
called to order by the chairman of the committee of arrange- 
ments, Dr. W. [. Galbraith, of Omaha, Neb., at 10:30 a. m. 

Prayer was oflFered by the Rev. T. J. Mackay, rector of All 
Saints Church, Omaha, Neb. 

The address of welcome was then delivered by Hon. John 
M. Thurston, general solicitor of the Union Pacific Railway, 
Omaha, Neb. 



PROCEEDINGS OF THE NATIONAL 

Address of Welcome. 



[By Hon. John M. Thurston, General Solicitor Union Pacific Railway System.] 

Mr. President and Gentlemen of the Convention: I have no set phrases 
in which to address you this morning. I conceive that Omaha's welcome 
should be as simple as it is sincere. We conceive that we are highly hon- 
ored in welcoming to our city so distinguished a representative body of 
men. You need present no letters of introduction, for we are well aware 
that men who have risen in their several communities to fill the positions 
which you fill, to hold the respect of your fellow citizens as you must, who 
have been so well thought of as to receive appointment by the railroads ot 
the country— those corporate instrumentalities which never make mistaltee 
in the employment of men for high positions— that you come here with your 
certificates of character aready earned and sealed with your own worlds; 
and we know that you represent the highest order of mental and moral 
work. Gentlemen, the city of Omaha is yours, and the fullness thereof. 
We hope, however, you wUl not carry away all the fullness thereof. Not 
only is our latch string on the outside, but every door in the city is open 
to you. It may be well, however, to warn you that there are open doors 
in this city that you should avoid. And we must confess that we have 
among us, as there are found in other communities, those who follow the 
scriptural Injunction and "take the strangers In." (Laughter.) 

This Is a peaceful and law-abiding commimlty In which you find your- 
selves. Its location here. In what many of you may consider the far west, 
may have filled you with apprehension as to the chances you would take in 
being guests of our city, even for a few days. But I am here to assure you, 
gentlemen, that our best citizens never strap on their guns until after sun- 
set, and the curfew In Omaha Is tolled at the rising of the sun. (Applause.) 

This Is a practical country In which you find yourselves. I cannot better 
Illustrate this than call yoiu: attention to a circumstance which recently 
happened In om* neighboring city of Deadwoqd. Everything Is practical In 
the west. We are a rushing, pushing, progressive people. We take advan- 
tage of everything that can tend to advance the Individual and the general 
welfare of the commonwealth. 

One of the first citizens of Deadwood recently returned from Ills fifth 
visit to the "gold cure" Institute, and celebrated It with a great **round-up" 
among the boys. Unfortunately for him, however, he was spied out by an 
old miner, who immediately located a placer claim upon him and the next 
day his remains were assayed by the coroner. (Laughter.) 

Gentlemen of the convention, the science of medicine has made great 
strides since the remote ages In which we first find record of It. 1 took pains 
to refer to the family Bible for this Important occasion, and I discovered the 
first recorded record of the practice of medicine In Second Chron., 16th 
Chapt., 12th and 13th verses: "And Asa In the 30 and 9th year of his reign 
was diseased In his feet until his disease was Exceeding great; yet In his 
disease lie sought not to the Lord but to the physicians; and Asa slept with 
his fathers." (Laughter and applause.) Not entirely satisfied with the rec- 
ord of the Old Testament, I searched the scriptures and in the New Testa- 
ment in the Gospel of Mark, 16th chapter, 26th verse, and foimd recorded of 
a certcdn woman who had sufl'ered many things of many physicians and 
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spent all that ahe bad, yet hiiri lint hw^me liettered but ratlior (rrciv wiirse. 
(laughter.) 

I cite these lllHRtrittlims, Ron tl era en, sliiijily to show you the glgautic 
stiUes that havp hei'ii uiiiJf in this science, which seems to be the greatest 
and most blessed science that is known aud practiced among men. True 11 
is that in the lUth century no divine healer rolls owny the atone Trom the 
septilthre and, witli the voice of authority, cries; .■'Lazarus, eome forth;'" 
bui luste-.iil tliei-eof by every bedside of suffering, by eveiy coucii of agony, 
is a seleutlllnilly I'gulpped man with his Instruments and his knowledge and 
his experienue to guide him. standing wrestling with the grim messenger, 
and many, many times overcoming him in splendid degree. There is no 
giVHter deed done for the benefit of nuui than Is dune by hira who mlnisterw 
lo the sufTering and distressed The rewards of valor have been too often 
apportioned to him who upon the field of earnage has shed the blood of his 
fellow-man. Modern philosophy, modem civilization and modem humanity 
crown the hei-o nho wreslioa with disease and death and triumphs by his 
science over even the laws of nature, 

Gentleiuen, you ai-e welcomed to our niidst. We would like lo have 
you pay a visit to every Omaha home, provided always- -und these presents, 
In the liinyiiage of the law, are upon this express eondltlou— that you leave 
your woiipous at home. We wish your visits to be social; we wish to for- 
get, for the time betng, the formality that is incident to the ordinary pro- 
fessional visit that we receive and you pay. We wish to take you into our 
homes and into our hearts; to take you by the hand and tell you that we 
recopinlze yciiu- great worth. We rejoice that you are here and appreciate 
the efforts Ihat you have made for humanity. We are with you, and will 
help yoii and aid you In the great progress of the science which has heeu 
Bncb a blessing and a boon to man. 

The raOway surgeon is a modem institution. It is but a few short years 
ago that, In case of a terrible accident along the line, the suffering and the 
dying were, from the very necessity of the case, almost abandoned, and for 
hours, yea, sometimes for days, no help was near. But the Institutloii of 
the railway surgeon, bringing Into Immediate relationship with the operat- 
ing officers of the road of the railway surgeons along the line, has now put 
an end to all this; and today, from the Atlantic to the Pacific, whenever 
and wherever a train goes Into the dltcb and human suffering is the result, 
some railway surgeon, yea, many railway surgeons, are ready by day and 
by night, in sunshine and in storm, upon the tap of the electric signal, to 
be upon the scene almost without the loss of a single moment. 'ITiey are 
there to administer to their fellow-men, to help them, to succor them, and 
to sustain them. Those corporations which. In spite of the contumely in 
which they are sometimes held, have done much to advance our clvliiza- 
tion, to make possible our splendid development, to increase our general 
prosperity aud to bring the producer and the consumer closer together, to 
accomplish so much in the way of establishing the unity and the progress 
and the advancement of this grand and glorious couuti'y in which we live. 
Gentlemen, we are glad to see you here to-day for another reason, Xou 
come here from every city, village and hamlet In the country; from every 
section of the United States. Gatherings of this kind tend to make us, as 
a people, better actiualuled wltli each other; to establish more friendly 
relationship and to develope the spirit of true Americanism which has 
made this counti'y Ihe wonder and the admiration of the dvilized world. 
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You are met to-day in a city wliich is a representative of American pluck, 
American enterprise and American development. The men who came here 
in their early manhood in what was so recently the "great American des- 
ert," with hearts and hands ready to work and build up what you see 
about you, are the bravest and best that can be found in any land. The 
fact tliat they are here is a warrant for my statement. Those of tenderer 
kin, with less energy and less courage, did not come out from the parental 
thn.*8lihold, did not leave the shelter of home to take thrfr cliances in the 
progressive west. This west is typical of the American idea. We welcome 
here every man, whether of American or foreign birth, who loves liberty, 
loves his God, obeys the constitution of the United States and seeks to 
labor tliat his family may live in comfort We teach our children in the 
public schools American history in order that they may be ready for the 
responsibilities and the duties of the future. And we recognize the right of 
every man in the United States, so long as he obeys the laws of his country, 
to follow whatever vocation he chooses and to labor for himself as he 
pleases, and to accumulate whatever he can, so long as he does not wrong 
his neighbor. 

Gentlemen, I will not detain you this morning. You liave work to do. 
I hope that this gathering will be productive of great good. I hope it will 
All you full of a better imderstanding of what we have here in the center 
of the continent; of the grand possibilities of the American people. We 
are in the midst of a coimtry that has just only commenced its develop- 
ment and its improvement. We stand here with thousands of miles of fer- 
tile territory stretching in every direction, capable of sustaining in comfort 
and in plenty a population the extent of which we can scarcely dream. It 
is our duty as men to see to it in oiu* respective paths of Ufe that this 
developement and this civilization shall go on upon right lines, in order that 
humanity's pathway of progress may be upward and onward; that civili- 
zation may have no retrogression in this new land of liberty and comfort 
and of plenty. We are pleased, indeed, that we live in the United States 
in the 19th century, in a progressive age when men imderstand each other. 
We are blessed, indeed, that our children are given the benefit of educa- 
tional institutions in order that ignorance may not rule the affairs of men. 
This is the most blessed land of all the earth. This is a land of oppor- 
tunities. The ancients believed in an Arcadian realm towards which those 
liappy mortals might float on summer seas, and whirl imtil they saw its 
golden strand. This is that land. The centuries have given it to human 
rest; have given it that on its peaceful shores earth's millions might find 
hope; have given it that those oppressed in other climes might here be 
fr»\s have given it that its sheltering valleys may abound in happy homes 
and its fertile soil to bring forth the boimtiful gifts of AJmighty God. (Ap- 
plause.) 



RESPONSE TO ADDRESS OF WELCOME. 

In the abscence of Dr. George Chaffee, who was to reply to 
the address of welcome, the response was made by Dr. Charles 
K. Cole, of Helena, Mont. 



Ladies and GenOenifn: The chairman of the committee of arrange- 
ments espresses regret that Dr. Chaffee la not present. I am sm'e that he 
does not regret that circumstance iis much as I do. and I thini; I nm 
equully Correct in aayhig that his regret does not exceed that of the mena- 
bera of this association and their friends who are with us tliia mornliiR. 
In an unfortunate moment I accepted Dr, Galbraith's inyitation to say a 
few words in behalf of the associntloD. The eloquent words spolien tiy 
Judge Thm-ston in his address of welcome to the National Association of 
Railway Surgeons deseiTe a better and more fitting reply than it is pos- 
sible for me to make at tliis Hme. I will content myself by simply saying 
that bj- these words so eordialty spokeD and by other words of equal cor- 
diality spoken by scoi-es of other lips, the citizens of Omaha, the officials 
of the great Union Pacific railway and the officials of other great rallwayH 
centering In Omaha have made ns to feel the abundance and sincerity of 
your welcome. We accept your hospitality, so generously extended, in the 
aarae spirit in which it is glyen; and during the three days which we shall 
be in session here we shall feel constantly that we are among friends— 
friends not only in a personal sense, but in the sense that the advantages 
and aims of this association, the ideas and principles which we represent, 
receive your commendation and approval. The advantages and aims of 
this association are such that, when they aliall be better and more fully 
understood, we firmly believe they will not only commend themselves to 
the managers of railroads, but to that portion of the public which 1b alive 
to progress and improvement generally. 

It is an axiom in the business world that the highest order of talent 
is I'eqtiired in the successful railway manager. Id my humble opinion, tC 1 
may be permitted to say so, the sagacity of these gentlemen was never 
better demonstrated tlian when they recognized the importance and neces- 
sity of securing the services of qualified medical men to organize and con- 
duct the medical departmetits of their various roads, together with thor- 
onghly equipped hospitals for the care of the sick and injured. This organ- 
ization, of which the members are for the time being the guests of your 
beautiful and progressive city, has had a varied experience and luis reached 
its present status after many trials and tribulations; yet, in spite of prog- 
nostications of evil and of efforts to kill it off, it haa survived; and I leave 
yon to judge as to whether Its efforts have been successful when I state to 
you that this is the sixth annual meeting which vrill convene to-day in this 
hall, with nearly 1,000 active surgeons in attendance, who represent neariy 
every railroad system in almost every state and territory In the United 
States; besides British America and Old Mexico. Very early in the history 
of this organization the statement was frequently made that these annual 
meetings would become mere Junketing trlps,'gotten up for the pleasure and 
gratification of our meraberH, and made possible by the fact that the rsU- 
roads would give us free transportation. These and other unpleasant 
things were said about us. while from other sources we received the rebuke 
of silent disdain. We abided our time, however, aud to-day we are the 
largest body of surgiciil woriters in the United States— 1 say the largest 
body of surgical workora in the country— and if there arc any within the 
reach of my voice who still think that these annual meetings are held as 
mere pleasure and mere junketing trips for the benefit of our members, 
I challenge them to watch the course of the proceedings of this meeting. 
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You are met to-day in a city which is a representative of American pluck, 
American enterprise and American development. The men who came here 
in their early manhood in what was so recently the ''great American des- 
ert," with hearts and hands ready to work and build up what you see 
about you, are the bravest and best that can be found in any land. The 
fact that they are here is a warrant for my statement. Those of tenderer 
kin, with less energy and less courage, did not come out from the parental 
threslibold, did not leave the shelter of home to take their chances in the 
progressive west. This west is typical of the American idea. We welcome 
here every man, whether of American or foreign birth, who loves liberty, 
loves his God, obeys the constitution of the United States and seeks to 
labor that his family may live in comfort. We teach our children in the 
public schools American history in order that they may be ready for the 
responsibilities and the duties of the future. And we recognize the right of 
every man in the United States, so long as he obeys the laws of his country, 
to follow whatever vocation he chooses and to labor for lilmself as he 
pleases, and to accumulate whatever he can, so long as he does not wrong 
his neighbor. 

Gentlemen, I will not detain you this morning. You have work to do. 
I hope that this gathering will be productive of great good. I hope it will 
fill you full of a better understanding of what we have here in the center 
of the continent; of the grand possibilities of the American people. We 
are in the midst of a country that has just only commenced its iievelop- 
ment and its improvement. We stand here with thousands of miles of fer- 
tile territory stretching in every direction, capable of sustaining in comfort 
and in plenty a population the extent of which we can scarcely dream. It 
is our duty as men to see to it in our respective paths of life that this 
developement and this civilization shall go on upon right lines, in order that 
humanity's pathway of progress may be upward and onward; that civili- 
zation may have no retrogression in this new land of liberty and comfort 
and of plenty. We are pleased, indeed, that we live in the United States 
in the 19th century, in a progressive age when men understand each other. 
We are blessed, indeed, that our children are given the benefit of educa- 
tional institutions in order that ignorance may not rule the affairs of men. 
This is the most blessed land of all the earth. This is a land of oppor- 
tunities. The ancients believed in an Arcadian realm towards which those 
happy mortals might float on summer seas, and whirl until they saw its 
golden strand. This is that land. The centuries have given it to human 
rest; have given it that on its peaceful shores earth's millions might find 
hope; have given it that those oppressed in other climes might here be 
free; have given it that its sheltering valleys may abound in happy homes 
and its fertile soil to bring forth the bountiful gifts of Almighty God. (Ap- 
plause.) 



RESPONSE TO ADDRESS OF WELCOME. 

In the abscence of Dr. George Chaffee, who was to reply to 
the address of welcome, the response was made by Dr. Charles 
K. Cole, of Helena, Mont. 
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Ijudiea and Gentlemen; The chairman ot the committee of arrange- 
Mients expresses regret that Dr. Chaffee is not present. I am sure that he 
does not regi"et that circnuiatnnce iis much aa I do, and I think I am 
equally correct in saying thiit hia regret does not exceed that of the mom- 
bera of this assodation and their friends who are with ua this morning. 
Tn an unfortunate moment I accepted Dr, Galbraith's invitation to say a 
few words in behalf of the Hssodation. TUe eloquent words spoken by 
Judge Thnrston in Us address of welcome to the National Association of 
Railway Surgeons deserve a better and more fitting reply tJmn it is pos- 
sible for me to make at this time. I will content myeelf by simply saying 
that by these words so cordially spoken and by other words of equal cor- 
diality spoken by scores of other Upa, the citizens of Omalia, the otBclals 
of the great Union Padfic railway and the officials of other great railways 
centering In Omaha bave made ns to feel the abundance and sincerity ol 
yonr n-elcome. Wo accept your hospitality, so generously extended, in the 
same spirit in which it is given; and dnriug the three days which we shall 
be in session here we shall feel constantly that we are among friends- 
friends not only In a personal sense, but In the sense that the advantages 
and alms of this association, the Ideas and principles which we represent, 
receive your commendation and approval. The advantages and aims of 
this association are such that, when they shall be ijetter and more fully 
understood, we tirmly believe they will not only commend themselves to 
the managers ot ralli-onds, but to that portion of the public which is alive 
to progress and Improvement generally. 

It is aa axiom in the business world that the highest order of talent 
Is required in the successful railway manager. In my humble opinion. If 1 
may be permitted to say so, the sagacity of these gentlemen was never 
better demonstrated than when they recognized the importance and neces- 
irfty of securing the servieoH of qualified medical men to organize and eon- 
duct the medical departments of their various roads, together with thor- 
oughly equipped hospitals for the care of the sick and injured. This organ- 
ization, of which the members are for the time being the guests of your 
beautiful and progressive city, liaa had a varied experience and has reached 
Its present status alter many trials and tribulations; yet, in spite ot prog- 
nostications of evil and of efforts to kill it off, It has survived; and 1 leave 
you to judge as to whether its efforts have Ijeen successful when 1 state to 
you that tids Is the sixth annuaJ meeting which will convene to-day in this 
hail, with nearly 1,000 active surgeons In attendance, who represent nearly 
every railroad system !u almost every state and territory in the United 
States; besides British America and Old Mexico. Very early in the history 
of this organlnation the statement was frequently made that these annual 
meetings would tiecome mere junketing frips.'gotten up for the pleasure and 
gTBitiflcation of otir members, and made possible by the fact that the rail- 
roads wonld give ua free transportation. These and other unpleasant 
things were said nlM>ut ns. while from other sources we received the rebuke 
of silent disdain. Wc abided onr time, however, and to-day we are the 
largest body of surgical workers in the United Stales— I say the largest 
body of surgical workers In the country— and If there are any within the 
reach of my voice who atUl think that these annual meetings are held as 
mere pleasure and mere junketing trips for the benefit of our members. 
I challenge them to watch the course of the proceedings of this meeting. 
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ing the year ending June 30, 1891, these much-abused corporations cared 
for about 35,000 injured people, paying all expenses incident to their care, 
board, nursing, hospital charges, surgeons' fees, etc., costing them millions 
of dollars in the aggregate. ' No other set of men on the face of the earth 
are so lavish in dispensing sweet charity, or receive as little credit for it 
from the general public. In the face of the foregoing facts is it not about 
time that the carping criticism of railway corporations as "soulless" should 
cease? 

INDEPENDENT JOURNALISM. 

The experience of the Amorican Medical Association in journalism 
should deter us from a like venture for years to come. K, with 6,000 
members and 70,000 other physicians from whom to obtain subscribers, 
and a very large advertising patronage, they find it difficult to keep out of 
debt, what would be our fate with 1,500 members? It would not take 
a very astute mathematician to figure out the result. 

We now receive the Railway Age weekly, which, in addition to infor- 
mation of a general character concerning railways, furnishes us with an 
ably conducted department devoted to railway surgerj', a bound volume 
of the transactions of our association, and in many other ways gives us 
their assistance, all for three dollars and a half a year. We are prospering 
beyond precedent under our present management, and, in my opUiiou, a 
change would be exceedingly hazardous, if not destructive. 

During the past year I received a drchlar from the publishers of the 
RaUway Age, in which they proposed to issue the surgical department of 
that paper in the form of a supplement, and asked me, as an officer of 
this association, for my endorsement of the proposed change. This 1 de- 
clined to give; first, because to have done so would have been to tran- 
scend the authority delegated to me, and, secondly, because I thought 
it would be defeating the object we had in view in selecting the Age as 
our organ— namely, the bringing of our work to the attention of railway 
managements. I feared that this supplement might generally pass un- 
noticed by all except surgeons. 

If the objections made by some to publishing our papers and proceed- 
ings in a lay journal have any weight, they can be overcome in the least 
harmful way by adopting the suggestions of the Railway Age publishers 
in regard to a surgical supplement to their regular issue. 

These enterprising people may have some new scheme to present at 
this time, and I bespeak for any suggestions and propositions emanating 
from this source, kind and respectful consideration. Much of our phenom- 
enal growth and success may, in my opinion, be fairly ascribed to the able 
and skillful conduct of the surgical department of the Railway Age. No 
matter what plan we may adopt, it must be such as will keep us in touch 
with the rest of the railway world. But, gentlemen, this is a question 
which you alone may decide. 

INLAND QUARANTINE. 

The rigid enforcement of the national, state and mimicipal quarantine 
laws may possibly afford us immimity from the invasion of imported 
epidemic diseases, if harmonious co-operation can be secured. But suppose 
they should be ineffectual, and cholera, yellow fever or typhus fever should 
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find a lodgement in one or more of the aeacoast cities, catmot something bo 
done to prevent tlio tntrortuction of these scourges luto the Interior 7 

1 think that muth can l>e accomplislied in this direction; and it beiiooves 
us, aB the medical represuntatives of tlie great railroads of the country. 
to formidate same general plan to be submitted to the manageiuentB lor 
their guidance In this matter; and I respectfully surest that a committee 
bo appointed who shall take the subject in hand and report at this meet 
ing. If poBBlble, the result of their deliberations. 

If WD can accomplish Roniething on this line we will have done much, 
very much, to strengthen the bond of union between the railways and our 
asBocialjon from a business standnoint, and will have added ImmeaBurably 
to the safety, health and happtness of all the Inland sections of our coun- 
try.past experience having shown ihat epidemics follow the lines of travel. 



SEPARATE CARS FOH THE SICK. 

At our last annual convention held at Old Point Comfort. Virginia. 
that able and distinguished railway surgeon, Dr. C. P. Conn, of Concord, 
New Hampshire, called attention to the nscesBity of providing separate 
cars for the conveyance of persons sTilferin? from infectious diseases. 'ITiIb 
is a, question of great practical inipoi'tance, and one that will soon have to 
be met and solved by those lines of railway that are the routes to health 
resorts, partlcidarly the lines traveled by consumptives. 

Would It not be practicable to fit cars with compartments, each com- 
partment having all the conveniences for the sick, with sleeping berths 
for the invalids and attendants, and let It be known that one of these 
cars would leave, say, Boston, Now York, Chlcajiw, St. Louis or Cincinnati 
on certain days, and that the sick would be transported in one of these 
ears onlj'. I think It probable that llie comfort and convonience of such on 
arrangement would soon place fhem in great demand, and would pay 
(ho companies using them handsomely. The protection thus afforded to 
other passengers "goes without saying." Human beings, born 1o Immor- 
tality, are entitled to as much protection as the dumb beast, but It Is not 
. accorded to them by the laws governing the transportation of the country. 

The government has established a "Bureau of Animal Industry," to 
prevent the exportation of diseased cattle, and to provide means for the 
mippresslon and to prevent the dissemination of contagious and Infectious 
diseases among domestic animals, and makes an annual appi-opriatlon for 
the support of the bureau, and assigns a cabinet officer to the head of It 
This officer can stop (he sldpment of domestic animals from any section of 
the country he may see fit, and issue specific directions how the cars, pens, 
etc., shall be disinfected. Now, this is as it should be, and shows wonder- 
ful foresight and care on the part of our great government In protecting 
the pockets of her cilizeus from liiss, by the disease and death of their do- 
mestic animals. But how Is It when you come to human beings? Why, 
absolutely uo pi-otection is afforded them. If there were a money value al- 
tached to each individual that would make him equal in value to one of 
theS'! domestic animals, Congress might be moved to the enactment of 
laws for the protection of those who are but "Uttle lower than the 
angels, and created In the image of God Himself." "Man's inhumanity to 

a makes countless millions mourn " 
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Ir this connection there comes to us a valuable suggestion from the 
Car Journal, and it is this: That this association appoint delegates to the 
Master Car Builders' Association to consider with them the material to be 
used in hangings and in upholstering and furnishing coaches. The use of 
such fabrics as will be least liable to receive and retain disease breeding 
germs, and will admit of being thoroughly cleaned and disinfected is much 
to be desired. 

I respectfully suggest that this body appoint such a committee, who 
can, with the Master Car Builders, consider the hygienic features of pas- 
senger car constiniction, their ventilation and maintenance. Besides, the 
co-operative action of the various railway associations will be productive 
of good results, and this will be a step in that direction. 

PAN-AMERICAN MEDICAL CONGRESS. 

In conformity to a joint resolution which passed the Senate and House 
of Representatives, and approved July 18, 1892, by which the President 
was authorized to invite the governments of the Western hemisphere to 
send official delegates to the Pan-American Medical Congress, this body 
will meet in Washington, D. C, September 5th, 6th, 7th and 8th, 1893. 

The organizers of this congress have seen fit to designate railway sur- 
gery as a specialty, and have selected a number of the members of this 
body to whom is intrusted the organization of this section. Like the rest 
of the gentlemen named, I linew nothing of the intention of the promoters 
of this scheme until I saw myself announced as the executive president of 
the section on railway surgery. 

Our specialty having thus been recognized, it is our duty to see to it 
that we appreciate the honor, conferred, by making our section a pro- 
nounced success; and I appeal to the members of this association es- 
pecially to give their aid and support to this end. Gentiemen, we cannot 
afford to let the part assigned to us go by default. 

TARIFF OF FEES. 

All discussion of, and legislation upon, sm'geons* charges by this asso- 
ciation as an association should be avoided. This is a question to be 
agreed upon between the surgeon and the railway company employing 
him, and is generally regulated by the local tariff in each vicinage. We 
stand for reciprocity, a tariff for revenue, for good money and plenty of it, 
and for our share honestly earned. 

RAILWAY SURGICAL CORPS AND THE HOSPITAL PLAN. 

A good deal has been written and said in regard to organized surgical 
corps on railways, and the "hospital plan," but too much cannot be said 
in commendation of them; and the experience of our western brethren 
shows that they go hand in liand. They are humane to the last degree, 
affording to the injured careful and skillful attention at the earliest mo- 
ment practicable; and every man in the sound of my voice will bear testi- 
mony to the fact, if he lias been engaged in railway surgical work any 
length of time, that he is much better fitted to do such work now than 
when he commenced it. There are many peculiarities that attach to 
railway injuries which passed unnoticed until surgeons became part of the 
equipment of nearly all well-appointed railway systems. Experience is 
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Burrfj a great teaL-tier lu thin portion of the Celd of aclencp; and the un- 
kind crtHclems thiit have been flung nt It from time to Hine come from 
those who write, before they have acauired wisdom bom of experience. 

3T»e railway hospital plan is another admirable western product; and 
wo of the euat are glad to alt ut the feet of these western Gamnllels nnrt 
learu of them how to do these great things. 

Mr. Greeley'B advice to the young man to "go west" may be followeil 
with great beneflt by railway surjieons from the older sections of om- 
country; aDd when they have seen the superb hospitals and the practlea! 
working of the system they will say, as the Queen of Sheha wild after 
seeinj; the splendors of King Solomon, "that the half hail not been told." 

But I must not weary you with subjects of an unprofeaBional uatm-e, 
howi'ver Important and pracrtca! they may be. You are eager for the feast 
of reoBon In store for you in the execution of our programme, nnrt must 
not be detained. 



But, gentlemen. I know 
eluding; my remarks, and. ; 
my gratiflcjiHon that my i 
s during the j 



I will he pardoned fur n digression licfore cou- 
a a Virginian, you must permit me to express 
itive state tias had such distinction conferred 
ist year. My friend and iielehhor, Dr. Hunter 



McGuire, an honorary member of this association, and known to all of 
you, is now the president of the American Medical Association; that great 
hiwyer, the llomiraijli' .1. Uandolpli Tucker, is president of the Bar Asso- 
ciation of Amerlcii, and by your Idndness I have been similarly honored 
by thia body. Though a large maJotlTy of each of these bodies are North- 
ern tiien, still they have seen fit to bestow these distinctions uivon their 
Southern l)rethren. And the President of the United States has three 
Southern men in his cabinet. These arc not rewards bestowed upon syco- 
phantic apologists, but rather an expi-i^saion of confidence, respect and 
good fellowship. 

If There has been cherished for years a wish, a hope above every other, 
on the part of the Southern people, it has been to see the end of section- 
alism. It has never had a place in sdentiflc bodies; science knows neither 
sections, cotintrj' nor continents, liut claims ils votaries and worshipers 
wheresoever civliiKiilinn has found a lodgement. 

In this country, the first organization to extend the olive branch after 
the close of the civil war was the American Medical Association. They 
called their Soulhem brethren back to the fold and laid the foundation of 
a restored fraternity; and this great association has placed the keystone 
In the arcb; and let us hope that this work of the last decade of tlie 
closing century may he so imbcilded In the affections of all the people that 
future generations, yea, funu'e centuries, may pass over it into history 
without starting a stone from its place. 

I know of no better means of fostering and maintjiiiiiug a spirit of 
patriotic devotion to our wonderful republic than the assembling of the 
people in national assodations of various Idnds— dvU, reli^ous, political 
and scientific. Let these be the Meccas from which shall emanate a spirit 
of mutual forbearance, the voice of encouragement, the aentiment of devo- 
tion to country, and a friilernity that is a pledge of nationality now, and 
the hope of Its perpetuity. 

And let this great organization of ours ever be mindful of the fact 
thst one of her mlsslonB la to keep the lamp of Americanism always bnm- 
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ing on lier altar; and may its rays permeate every portion of our country, 
shedding their luster on happy, peaceful, prosperous and contented homes; 
and may the blessing of the Great Physician ever rest upon us. 



The president itivtted officers and past officers of the asso- 
ciation to take seats upon the platform. 

Dr. J.B. Murdock, Pittsburg, Pa.,movedthat a vote of thanks 
be extended to President Brock for his able and instructive 
address. Seconded by Dr. J. H. Murphy, St. Paul, Minn., and 
unanimously carried. 

The following committee on nominations was then ap- 
pointed by the president: Dr. J. H. Manley, N. Y.; Dr. W. B. 
Blaikslee, Pa.; Dr. J. B. Murphy, Chicago, 111.; Dr. C. D. 
Evans, Nebraska; Dr. H.J. Maynard, Cheyenne, Wyo.; Dr. C. 
K. Cole, Helena, Mont.; Dr. A. A. Thompson, Waxahachie, Tex. 

The first report of the executive committee w^as then read 
by the secretary. Dr. James M. Dinnen, of Fort Wayne, Ind. 

Moved: By Dr. Burton, that the annual due^ be fixed at 
$5. Carried. 

Dr. R. Harvey Reed then moved the adoption of the report 
as read by the secretary of the executive committee. Carried. 

Moved: By Dr. W. A. Ward of Conneaut, Ohio, that such 
part of the report as referred to the president's address be 
referred to a committee of three for topical reference. Carried. 

Moved: By Dr. C. K. Cole, that adjournment be taken 
until 2 p. m. Carried. 

The convention then adjourned until 2 p. m. 

Afternoon Session. 

Pursuant to adjournment the convention re-convened at 
2 p. m. 

Moved: By Dr. C. B. Stemen, that the action of this asso- 
ciation in regard to the adoption of the report of the executive 
committee be reconsidered. Motion seconded by Dr. J. B. 
Murphy of Chicago. After a full and free discussion of the 
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subject, which was participated in by Drs. C. B. Stemen, Fort 
Wayne, Ind.; J. H. Murphy, St. Paul, Minn.; J. B. Murphy, 
Chicago, 111.; Dr. W. B. Outten, St. Louis, Mo.; Dr. Burton, Dr. 
Bayne, Dr. Rice, Dr. Black of Kansas and Dr. R. Harvey Reed 
of Ohio, the resolution of Dr. Dougherty of Kansas, read by Dr. 
Lewis, secretary of the association, from theminutes of meeting 
of 1892, to publish the proceedings in book form only, was 
declared, upon being put to a vote, lost by almost unanimous 
majority; and the report of the executive committee stands 
adopted, as the -sense of the convention. 

A paper entitled: "A report of a case of contusion of the 
back and abdomen followed in five months with intestinal 
lesions," was then read by Dr. Paul F. Eve, NashTille, Tenu, 
Discussed by Dr. W. B. Outten of St. Louis. Dr. Robert Bums, 
Plymouth, N. H., not being present to read his paper, entitled: 
"Report of a case of fracture of the astragalus," an abstract of 
same was read by Dr. G. P. Conn, Concord, N. H. 

Dr. G. W. Kemper, Muncie, Ind., moved that where persons 
were not present to discuss papers, those with papers present 
should be given the preference. Carried. 

The special programme on "Injuries of the cord and its 
envelopes without fracture of the spine," was then taken up 
and the history read by Dr. George Ross, Richmond, Va. 
Discussed by Dr. Thomas H. Bnggs of Battle Creek, Mich. 

"Anatomical landmarks:" By Dr. Jabez N. Jackson, 
Kansas City, Mo. No discussion. 

"Physiology of the spinal cord:" By Dr. A. P. Grinnell, 
BurHngton, Vt. No discussion. 

Dr. Elisha Griswold, Shanon, Pa., thought it would be a 
good plan to appoint delegates to the convention of the Inter- 
national Medical congress, to be held at Rome, Italy, this year. 
No action was taken, as Dr. Murphy, of Chicago, stated that 
the meeting would not be held, he understood, on account of the 
cholera. 



Report of the CommltGae an the Transportation of Dead Bodies. 

The committee to whom was referred the subject of the 
transportation of dead bodies upon railroad trains reported as 
follows: 
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Upon investigation we find that many of the state boards of health 
have formulated rnlea governing this subjeet, and that the rules of one 
board conflict with those of anothei", especially in the matter of the absolute 
prohibition of the tranaportatioo of bodies dead of certain eontaeiouH or in- 
fectious diaeaseu. Owing to the fact that no uniform system of rules and 
foi-ma ie in operation, the public health m coaetaatly endangered by the 
tranaportalion of perfions dead of contag'loutt diseases, improperly prepared 
for such transportation, and relatives and friends in charge o( bodies in 
transit, owing to thci same cause, are subjected to all sorts of delays and 
annoyances. 

It is unnecessary to urge the importance at proper precautions in the 
transportation of dead bodies, or the desirability of securing a uniform 
system of rules which will secure their transport with the greatest safety 
to the public and the least annoyance to friends. As the railway companies 
are deeply interested in this subject, the National Association of Baggage 
Agents, at a meeting held in 1880, formulated a set of rules and forms and 
urged their general adoption. The Ohio state board of health, among 
others, \n the autumn of that year promulgated those rules as the law 
governing this subject in the state of Ohio. Many of the general baggage 
agents issue a special order to their local baggage agents embodying these 
rules, and they have been in force upon many of the trunk lines of the 
country for several years. 

As the railroad companies cannot prescribe what contagious diseases 
shall prohibit the transportation of bodies, or what preparation bodies shall 
receive for transportation, jour committe offer the following resolution as 
tho only action which it appears to tbem this Association can take in the 
premisse: 



Resolred, That these r™o1iitioaa. together with the rules and forms referred to. 

Charles B. Pby, Chairman. 

The report and resolutions were adopted. The rules of the 
General Baggage Agents' Association are as follows: 
Rules for the Transportation of Dead Bodies. 

RtTLE 1, The transportation of bodies of persons dead of small-pox, 
Asiatic cholera, leprosy, typhus fever, or yellow fever la absolutely for- 
bidden. 

Rule 2. The bodies of those who have died of diphtheria, anthrax, 
scarlet fever, puerperal fever, typhoid fever, erysipelas, measles and other 
contagious, infectious or communicable diseases must i)e wrapped in a sheet 
thoroughly saturated with a strong solution of bichloride of mercury, in the 
proportion of one ounce of bichloride of mercury to one gallon of water; 
and encased in an airtight zinc, tin, copper or lead-lined coffin, or in an air- 
tight iron casket hermetically aeated, and all encloaed in a atrong, tight 
wooden box; or the body must be prepared for shipment by being wrapped 
in a sheet and disinfected by a solution of bichloride of mercury as above, and 
placed in a strong cofHn or casket, and said cotfla or casket placed in a her- 
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metically sealed (soldered) zinCi copper or tio case, and all eaclosed in a 
strong outside wooden box of material DOt less than one Inch and a half thick. 

Rule 3. In cases of contag'iouH, Infectious or communicable dlBeasee, 
the body must not be accompanied by articles which have been exposed to 
the infection of the disease. Andiaadditiontoapermit from board of health 
or proper health authority, agents will require an affidavit from the shipping 
undertaker, stating how body baa been prepared and kind of uottin or casket 
u.sed, which must be in conformity with rule 2, 

RnLB i. The bodies of persons dead of diseases that are not contagious, 
infectious or communicable may be received for transportation to local points 
in same state, when encased in a sound coffin or metallic case, and enclosed 
in a strong wooden box. securely fastened so that it may be safely handled. 
Bui when It is proposed to transport them out of the state to an interstate 
point— unless the time required for transportation from the initial point to 
destination does not exceed eighteen hours^they must be encased in an 
airtight zinc, tin, copper or lead-lined cofQn,or an airtight iron casket, or a 
strong coffin or casket encased in a hermetically sealed (soldered) zinc, 
copper or tin case, and all enclosed in a strong outside wooden box of 
material not less than one inch thick. In all cases the outside boxes must 
be provided with four iron chest handles. 

Rule u. Every dead body must be aflcompacied by a person in eharg-e 
who must be provided with a ticket, and also present a full first-class ticket 
marked "corpse" and a transit permit from the board of health, or proper 
health authority, giving permission for the removal, and showing name of 
diseased, age, place of death, cause of death and if of a cotitagious or 
infectious nature, the iHtint to which it is to be shipped, medical attendant 
and name of undertaker. 

Rule 6. The transit permit must be made with a stub to be retained 
by the person issuing it, the original permit must accompany the body to 
destination, and two coupons; the first coupon to be detached by agent at 
Initial point and sent to general baggage agent, and the secoad coupon by 
the last train baggageman. The stub, permit and couponsinust be numbered 
BO the one will refer-to the other, and on back of permit will be a space for 
undertaker's affidavit, to be used In case of contagious or infectious diseases 
■ as required by rules 2 and 3. 

Rule 7. The box containing corpse must be plainly marked with 
paster, showing name of diseased, place of death, cause of death, the point 
to which it is to be shipped, number of transit permit issued in connection, 
and name of person in charge of the remains. There must also be blank 
spaces at the bottom of paster for station agent at initial point, to fill in the 
form and number of passage ticket, where from, where to, and route to 
destination of such ticket. 

Rule 8. it is intended that no dead body shall be moved which may 
be the means of spreading disease; therefore all disinterred bodies, dead 
from any cause, will be treated as infectious and dangerous to the public 
health, and will not be accepted for transportation unless said removal has 
been approved by the state board of health, and the consent of the health 
authority of the locality to which, the corpse is consigned has been first 
obtained, and the disinterred remains enclosed in a hermetically sealed 
(soldered) zinc, tin or coppor-lined coffin or box, or box encased in her- 
metically sealed (soldered) zinc, tin or copper cases. 
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Moved by Dr. C. B. Frye, Mattoon,Ill., that the matter be 
referred to a committee of three to take under consideration 
and recommend a series of forms and rules. Carried. Com- 
mittee: Drs. C. B. Fry, Mattoon, 111.; E. R. Lewis, Kansas 
City, Mo., and C. V. Boarman, Washington, D. C. 

EVENING SESSION. 

The convtention re-assembled at 8 p. m. 
Secretary E. R. Lewis read the following report: 

Secretary's Report. 

There has been expended by the secretary during the past 
year $78.55, of which $59.20 was for postage stamps; the 
balance of $18.80 being for printing, express charges, etc., as 
per bills rendered the treasurer. 

Postage stamps to the value of $18 were required to carry 
honorary membership certificates, etc , and $36.80 for cor- 
respondence, membership cards, etc., making 1,770 two cent 
sealed envelopes leaving my oflSce during the year, or about five 
letters per day for the year, Sundays included. Five dollars 
was paid for clerical aid. 

I have been requested by members to bring before this 
Association the matter of transporting or shipping corpses 
having been the victims of contagious or infectious diseases; 
and the action of this Associatiou on this matter has been 
requested by the baggage departments of ^ome of the largest 
companies. 

I have received the following communications: 

Chicago, March 21, 1893. 
E. R Lewis, M. D., 

Secretary American Railway Surgeons, Kansas City. 

Dear Sm: 

We take pleasure in enclosing you a circular relating to our Phy iscians' 

Bureau of Service and Information to be operated during the coming 

Columbian Exposition, together with a copy of a resolution adopted by the 

Practitioners' Club of this city. Ample accommodations are being provided 

for the entire medical profession, and we take pleasure in extending throuffh 

you, an invitation to each and every member of your A^isociation, trusting 

they will not hesitate to avail themselves of the privileges which we offer 

without cost to them. We feel that our commodious quarters, large force 
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of employes and thorough acquaintance with the city, can be of great service 
tp those physicians who visit Chicago during the fair. 

We shall endeavor to furnish the very best of accommodations and to 

render the service in such a manner that no sense of obligation will follow. 

We have sent a copy of this letter to the president of your Association 

and ask if it meets with your approval, that your Society as a body be 

invited to take advantage of our offer. 

Very truly your friends, 

Charles Truax, Greene & Co., 

By Charles Truax. 

At a meeting of the joint committee of the Chicago medical profession 
on World's Fair entertainment, held at the Sherman House, November, 
1892, the establishment of a Bureau of Information and Service was delegated 
with approval and endorsement to Charles Truax, Greene & Co , the 
committee reserving to itself the duty of such social entertainment of 
visiting physicians during the continuance of the exposition as may seem 
desirable. This action was confirmed at the final meeting of the joint 
committee, February 25, 1893, and on application of the Practitioner's Club 
at the South Side Medical Club the matter of social entertainment was 
delegated to them, with full authority to act in the capacity of entertaining 
bodies, with the retention of the chairman and its American and foreign 
secretaries already appointed. 

Chairmen — Dr. Charles Warrington Earle, 
Dr. Archibald Church. 

Secretaries — 

American— Dr. George Henry Cleveland, Dr. John C. Cook, Dr. J. C. 

Culbertson. 

British — Dr. Sanger Brown. 

German— Dr. F. C. Hotz. 

French — Dr. Fernand Henrotin. 

Spanish— Dr. E. J. Gardiner. 

Italian — Dr. A. Lagario. 

Swedish — Dr. K. Sandberg. 

Canadian— Dr. R. D. Mc Arthur. 

The scope and duties of the above secretaries will be designated in the 

future, 

Charles Warrington Earle, 

Chairman, 

The special programme on **Injuries to the spinal cord and 
its envelopes without fracture of the spine'* was continued. 

Dr. Thomas H. Manley, New York, read a paper entitled 
^^Experimental Research.*' 

Moved by Dr. J. B. Murphy that a vote of thanks be 
extended to Dr. Manley for his excellent paper, as it involved 
an enormous amount of work and labor. Carried. 
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On motion the Association adjourned until 9 a. m., Thurs- 
day, June 1 . 

SECOND DAY— Morning Session. 

The Association reassembled at 10 a. m. June 1. 

The committees appointed to report on the different sections 
of President Brock's paper were announced by the secretary as 
follows: 

Relative to & section or the Araericaa Medical Aesociation: Dr, W. B. 
Outten, St. Louis, Mo,; Dr. R. Harvey Reed, Manafield, Ohio; Dr. W. J. 
Galbraith, Omaha, Neh. 

Relative U> inland quarantine: Dr. S. S. Thome, Toledo, Ohio; Dr. J, 
M. Montmillin, Ashland, Ky.; Dr. E. F. Yancy, Sedalia, Mo. 

Relative to cars for the aiok: Dr. G. P. Conn. CoDcord, N. H.; Dr. W. 
R. Nugent, Oskaloosa, Iowa; Dr. C. B. Slemen, Ft, Wayne, Ind. 

Relative to pan-American eongresa; Dr. C. W. P. Brock, Richmond, 
Va.; Dr. C. K. Cole, Helena, Mont,: Dr. J. H, Murphy, St, Paul, Minn.; 
Dr. J. B. Murdock, Piltshurg, Pa.: Dr. T. H. Manley, New York, N. Y. 

Relative to corps and liospltal plan: Dr. J. B. Murphy, Chicago, 111.; 
Dr. L. O. Etogers, Covington, Va.; Dr. C. M. Drake, Knoxville, Tennt 

Dr. Galbraith, chairman of the committee of arrangements, 
announced that the Union Pacific Railway Company would 
furnish Pullman cars to carry all members of this Association 
and their wives to Denver and return by way of the Hot 
Springs of South Dakota, over the Burlington & Missouri River 
railroad, the train to leave Omaha at 9 o'clock on Saturday 
morning; that if part of the members wished to come back from 
Denver direct to Omaha one section of the train would be 
brought to Omaha, while the other would go on to Hot 
Springs; that on one train diningcar service would be given and 
the other would be accommodated at eating hotels along the 
line of the Union Pacific road; that stops would be made along 
the line, especially in Nebraska, at such points as Grand Island, 
Kearney, North Platte, etc., from fifteen minutes to half an 
hour, according to the wishes of the Association. That the 
receipt for dues paid at this session would be sufficient to secure 
the transportation. 

On motion of Dr. Kirkpatrick it was voted that this Asso- 
ciation tender a vote of thanks, three cheers and a "tiger" for 
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the r9,ilrpa4.S\atid the PuUtnan Company, who offer us this 
magnificent treat. Three cheers and a **tiger*' were given. 

On motion of Dr. S. S. Riddle of Chippewa Falls, Wis., it 
was voted that the treasurer purchase an alphabetical register 
sufficiently large to contain the names of the members of this 
Association, which shall be placed in the treasurer's oflSce, and 
all members are requested to register their names, residences, 
railroad companies and the hotel or house where they are 
stopping. Carried. 

The following addition to Article IV of the Constitution of 
the National Association of Railway Surgeons was offered as 
an amendment by Dr. S. S. Riddle, Chippewa Falls, Wis.: 

And no person shall be an officer of this Association who does not hold 
a bona fide appointment as general or other surgeon of some recognized 
railroad company and in actual service at the time of their election to office. 

Seconded by Dr. C. B. Kibler, N. Y. P. & 0. R. R., and Dr. 
W. A. Ward, N. Y. C. & St. L. R. R. 

The secretary stated that under the constitution and by- 
laws this matter must lie over for one year. 

Dr. Cole read the following report, which was adopted: 

Your committee on that portion of the president's address referring to 
the pan- American Medical Congress beg leave to report that at a session, 
held as per announcement, it was by vote aggreed to recommend to this 
Association that immediate and vigorous steps be taken looking to the 
thorough organization of the section in the congress of 'Vail way surgery," 
and to this end we urge that such members here present as can do so send in 
their names and the titles of papers which they are willing to read, such 
names and titles to be sent to the chairman, Dr. C. W. P. Brock, Rich- 
mond, Va. 

Signed: C. K. Cole, chairman; C. W. P. Brock, J. H. Murphy, J. B. 
Murdofjk, T. H. Manley, committee. 

Dr. Reed moved that no person be accepted as honorary 
member of this Association except his name, address and title 
as to his standing in the railroad company be handed in in 
writing, properly signed by the party recommending the same 
to the chairman of the executive committee, and that such 
committee pass upon these and submit the said list, with their 
recommendation, to the Association for approval, and that 
only such applicants should be elected honorary members. 
Carried. . 
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Treasurer's AbhuhI Report. 
The treasurer, Dr. R. Harvey Reed, submitted the following 
report for the year commencing June 1, 1892, and ending May 
31, 1893, which was referred to the executive committee: 



Dropped for nonpayment ot duee aa per constitution 44 



Members who owe for 18it2 and have refused to pay 123 

Members discontinued at their own request without explana- 
tion 43 

Membera who have left the service and were dlBCOHtinued at 

their own request 14 

Members who were sick and could not pay 3 

Dropped for unwarranted, unprofessional and uogentlemanly 

conduct ] 

Total exemption from the roll for all causes 240 

Members in good standing' who have paid up their dues in full 

to June 1, 1893 1,566 

COLLECTIONS. 

At the close of the last fiscal year we had a Iota! enrollment of mem- 
bers in good standing of 1,236, many of whom renewed their dues while 
attending the meeting at Old Point Comfort. Those who did not, how- 
ever, were promptly notified the first of July, the first ol August and the 
first of September, at which time they were informed that those who did 
not pay on or before the first of October would be drawn on through the 
bank. I am glad to say, however, that with t ach notification a large 
number of members responded promptly. 

On the first of October I drew on the balance who were in arrears 
and received a large number ot duos from members who owed for both 1892 
as well aa 1891. Those however, who were in arrears for 1891 and 1892, and 
did not honor the drafts, were promptly notified in accordance with the 
constitution that they had been dropped from the roll of members for non- 
payment of dues. Those who owed for 1892 and refused to honor the draft 
were simply registered on the roll as having "refused to pay."' 

Through the courtesy of Mr. H. P. Robinson, president of The Rail- 
way Age company, the journal was continued for several weeks after the 
beginning of the fiscal year at bis own risk and expense in hopes that the 
members would pay their dues for the present year without further notifi- 
cation, but after a certain time those members who tailed to pay, after 
being duly notified, were dropped from the mailing list ot The Railway 
Age; or in other words, only those were furnished with The Railway Age 
and the fifth volume of transactions who paid up their dues in full for the 
fiscal year, so that neither the association nor the publishing company 
would lose by having furnished The Age or transactions to membera who 
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FINANCES. 

Ag published in The Railway Age monthly, the following table shows 
the amount of cash received each month during the year: 

Cash received for dues at the fifth annual meeting $2216.00 

Collections for June, 1892 320.00 

" " July, ** 960.00 

" " August, ** 176.00 

*' " September, " 164.00 

** " October, *" 5e54.00 

** " November, " 91.00 

" *' December, " 436.00 

** " January, 1893 567.00 

'* ** February, *' 215.00 

" " March, '* 175.00 

" ** April, " 225.00 

" " May, '' 188.00 

Total amount of cash received $6,287.00 

This sum was paid by 1,566 members. You will observe that after the 
exemption of members from the roll for all causes there is left a total 
membei*ship in good standing of 1,566 members, equal to an increase of 572 
members during the year; and after deducting 240 dropped from the roll 
for all purposes there is a net increase of members in good standing over 
the number of last year of 332. 

Through the courtesy of Mr. Harry P. Robinson, president and mana- 
ger of The Railway Age and Northwestern Railroader, a circular letter was 
setit to the management of the 929 railroads in the United States, Canada 
ai^ Mexico, making inquiries as to the number of surgeons in their employ 
and asking them to furnish a list of the same. Out of the 929 railroads, 198 
answered the circular letter. Of these 49 have no surgeons at all in their 
employ and 149 have a surgical service of some kind in which they employ 
4,130 surgeons. 

A circular letter was prepared by your treasurer setting forth the 
objects of the National Association of Railway Surgeons as well as giving 
the programme of the fifth annual meeting, together with a copy of the 
preliminary programme for the present meeting, and inviting the recipients 
to join the association. This letter was only intended to be sent to those 
who were not members of our association and consequently it necessitated 
checking over 4,000 or more surgeons to ascertain who were members and 
who were not. After obtaining these facts these letters were mailed to all 
those who were not members, from whom we received a very large number 
of favorable replies, which have swelled our membership in good standing 
to 1,566 and show that there are yet over 2,500 surgeons in the United 
States, Canada and Mexico who are not members of our association, saying 
nothing of those railroad companies which did not respond to Mr. Robin- 
son's circular letter, and which may possibly have a surgical service of 
some kind. Thus, allowing a fair estimate, would probably swell the total 
number of railway surgeons in the United States to approximately 6,000. 
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DIVISION OF AOCOtJNTS. 
; to the iDBtructiona' of the executive oommittee aod con- 
firmed hy the association at Ihe fifth annual meeting held at 0]d Poiot 
Comfort, the entire receipts were divided into two accountB, namely, the 
journal account and the expense account. Seven-eighthe oT all the dues for 
the fiscal year of 1892 were placed to the credit of the journal account, while 
one-eighth, together with all arrearages, were placed to the credit of the 
expense account. 

JOUSNAL ACCODNTS. 

Tiiero bas Ijoon charged to the journal account during the year $5,481. 
This sum has been paid to The Itailway Age company, which balanced the 
journal account. 

The Railway Age company, according to its contract, furnished l,.'i6fi 
members with The Railway ^ge and Northwestern Railroader and also a 
bound volumn of the transactions of the fifth annual meeting, containing 
232 pages of closely printed matter. It also furnished all the necessary 
illustrations for these proceedings and in addition published a revised roll 
of active members up to March 1, 1893. These proceedings have been 
classified and chaptered so that any member who desires to look up any 
particular subject will find it under the table of contents, of which there are 
thirteen chapters, •ontaining from one to seven papers each on important 
railroad subjects. The publishers have also furnished to the medical press 
throughout this country a weekly exchange as well as a copy of these 
transactions, and many of the latter to the management of the various rail- 
roads throughout the United Slates, Canada and Mexico, for all of which 
they have been paid $5,481, which is in full of their account to date. 

EXPENSE ACCOUNT. 

You will observe by the statement herewith attached that there was a 
balance in the hands of the treasurer of 834f).16 from last year's account to 
the credit of the expense account, which added to the $806 received by the 
expense account during the present year, makes a total of 31,151.16. There 
was paid duriug the present year for sundry expenses, an itemiiied account 
of which will be found in the treasurer's book, and in the receipted bills on 
file with the treasurer, counter-checked by the vouchers issued by the 
secretary, the sum of $1,059.09; which leaves a balance in the hands of your 
treasurer to the credit of the association for the coming year of $92.07. 

STATIONERY AND SUPPLIES. 

Your treasurer supplied himself with two blank receipt books with 
stubs numbered from one to 2,000. The receipts and stubs were both 
numbered to correspond, in order that the record kept by the treasurer 
would correspond with the receipt sent to each member. In addition to 
this the application blanks, together with the memljership certificates, were 
forwarded daily to the secretary for record on his book. 

The letterheads used by the officers were procured of a lithographic 
firm 88 in former years, and each otficer wa« supplied with the d 
stationery to transact the business of his office. To this should he a 
the memberBhip certificates for each member which were procurred c 
same firm. 
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Owing to the large number of honorary members elected last year it 
became necessary for us to procure an additional number of 100 of these 
certificates, which, with a balance of 160 remaining from last year, made a 
total of 260 membership certificates, of which there are now 117 in the 
hands of the treasurer. 

We were obliged to secure several thousand notification blanks which 
were used in calling the member's attention to their dues and arrearages, 
and, as it was necessary to repeat these notices several times, it required a 
larger number of these blanks than would have been necessary had all our 
members been as prompt in paying their dues as the majority were. 

It was also necessary to secure between five and six thousand four-page 
circulars, inviting those who were not members to join the association. In 
each instance where these invitation circulars were sent out, they were 
accompanied by a copy of the constitution and by-laws and an application 
blank and envelope. ' Several hundred copies t)f the special programme were 
furnished Dr. George Chaffee and Dr, F. K. Ainsworth, to be sent by them 
with their circular letter to the management of the various leading 
railroads of the country in search of important statistics for their papers- 
Having run out of the constitution and by-laws we were obliged to get 
several thousand more printed in order to supply each surgeon to whom we 
sent invitations, as well as to those who made inquiry in reference to joining 
the association. 

THE POLICY OF THE EXECUTIVE COMMITTEE. 

After consultation with the executive committee subsequent to the 
fifth annual meeting it was decided to continue the same policy adopted 
after the Buffalo meeting, viz. : the cash plan, which is considered the only 
safe and reliable method of conducting the financial business of an association 
that has representatives' in nearly every state and territory, besides the 
Dominion of Canada and the Republic of Mexico. 

GENERAL REMARKS. 

Whilst with the rapid growth of our associtaion the work has been 
materially increased in the treasurer's office, yet the annoyance we had to 
contend with last year in settling up old accounts did not figure in this 
year's work, which, in that respect, it was lessened, showing that the policy 
that the executive committee has recommended and the association adopted 
for the last two years in succession, is the proper one and one that should 
be made perpetual. 

We, as an association of railway surgeons, representing large business 
corporations, who transact their business on strictly business principles, 
should adopt and maintttin a business policy. In all our business relations 
everything should be done in a systematic manner and in such a way that it 
can be traced from one office to another and from the members to the 
officers and vice versa. This, of course, requires extra work and extra time 
and trouble, but it is the only way by which we can save ourselves from the 
difficulties which have involved other national associations in conducting 
the financial part of their business. 

You will please remember that at the annual meeting last year we had 
1,236 paid up members, and that during the fiscal year just closed we have 
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iocreased our ToemberHhip over 2fl per cent, besidea makioE up for the 240 
who fell by the wayside, and that after paying all oxpenaea for conducting- 
the work (which I desire to suggest haa become a real matter of work which 
requires my personal attention practically a large part of every day in the 
year, except Sunday, and often then I am tempted to violate the Command- 
mentB in order to keep up with my work) there la still a balance left in the 
hands of your treoiiurer for the next year amounting to $92.07. 

REf X)MMENDATION S . 

I would suggest that each member study carefully the interest of the 
a. whole, and bear in mind that the larger the association 
>re reK]]OnBibility is placed on him as well as his officerB in 
order to manage it Hatiaf actor lly. It is utterly impossible to conduct an 
association the &ize of this one to the Batisfaotion of every one, but it is the 
duty of your offlcers, no matter what position they may fill, to endeavor to 
do their share of the work in such a manner as will result in the greatest 
good to the greatest number of members. 

In conclusion I would recommend as I did last year: 

First — That the cash policy be not only adopted, but be continued, and 
that the membership certlSeates be issued only to those members who pay 
their dues in full to June, ISW. 

Second — That no publications he sent to the members who a 
for their dues, Except at the risk of the publishers, and that it 
the publishers entirely as to how long they may choose to furnieh their 
publication to such members aft«r the beginning of the fiscal year, before 
they ttre dropped from the mailing list. 
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Third— Thai 

style as last year, 
ill hold the same 
would recommend that each 1 
notifying him of his election a 
and that the secretary be instructed 
explanation as to why such certificate 
.FburlA— That the 



berfihip certificate be issued in the same 

iept that they be numbered, so that no two 

.mber of certificate. In addition to this I 

honoi-ary member be issued a, certificate 

practicable after the annual meeting, 

to deliver these, accompanied by an 

was issued. 

itructed to continue to render weekly 
reports of the names and addresses of the new members and make a monthly 
statement the first of every month of the amount of cash received for the 
month ]ust past; provided, the publication adopted for the coming year is 
of such a character as to admit of these reports being made in this manner. 
Fiftli—That the secretary be, and ia hereby instructed to have his seal 
BO repaired as to enable him to place it on the honorary membership 
certificates, right side up. and that he be Instructed to place a neat bronze 
wafer on each certificate under the seal placed, thereon. 

Condensed Btatemunt of tbe Aeaoci&tlon's Finance. 

TREASUKER'a ACCOUNT. 

1893. 

May 31. To total amount of cash received for the year.. . .$6,287.00 

By journal account 5,841.00 

By expense account 1,151.16 
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JOURNAL ACX)OUNT. 

To cash received from treasurer's account $5,481.00 

By Railway Age Company as per contract for publish- 
ing journals and transactions 5,481.00 

RAILWAY AGE ACCOUNT. 

By 1,566 journals and transactions $5,481.00 

To cash in full to date 5,481.00 

EXPENSE ACCOUNT. 

To cash on hand at beginning of year , $ 345.16 

To cash received from treasurer's account 806.00 

By sundry expenses for year ^ . . . 1,059.09 

Balance in hand of treasurer 92.07 

Appendix to Treasurer's Report. ^ 
TABLE OF MEMBERS BY STATES. 

Alabama 16 Maryland 10 Rhode Island 1 

Arkansas 25 Massachusetts 3 South Carolina 17 

♦rizona 3 Michigan 67 gouth Dakota 23 

California 16 Minnesota 55 Tennessee 11 

Colorado 33 Mississippi 26 Texas 67 

Connecticut 2 Missouri 103 Vermont 2 

Dist. of Columbia. . . 2 Montana 10 Virginia 38 

Delaware Nebraska 62 Washington 19 

Florida 13 Nevada 1 West Virginia 33 

Georgia 23 New Mexico 2 Wisconsin 63 

Idaho 4 New Hampshire 6 xjtah 7 

Indian Territory 6 New Jersey 9 Wyoming 6 

Illinois 117 New York 50 Canada. 15 

Indiana 76 North Carolina 20 Mexico 10 

Iowa 116 North Dakota 12 British Columbia. . . 1 

Kansas 90 Oklahoma 1 

Kentucky 15 Ohio 113 Total 1,566 

Louisiana 6 Oregon 10 

Maine Pennsylvania 131 

All of which is very respectfully submitted, 

R. Harvey Reed, Treasurer, 

Dr. E. R. Lewis of Kansas City read a paper entitled **The 
National Association of Railroad Surgeons Not a Trade Union, 
but a Philanthropic, Scientific Organization.'' Discussed by 
Dr. William Elliot, Savannah, Ga. 

The following resolution was handed to the Secretary and 
read: 
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After some discussion of this question, Dr. Reed moved to 
lay the resolution on the table. Carried, 

Dr. John Van Dyne then read a paper entitled "Amputa- 
tions," which was discussed by Dr. John N. Warren, Sioux 
City, Iowa; Dr. W. P. King, Kansas City; Dr. J. G. Buchanan, 
of Alleghany City, Pa.; Dr. A. S. Von Mansfelde, Ashland. Neb,; 
Dr. H. J. Maynard, Cheyenne, Wyo., and Dr. J. B. Murdock, 
Pittsburg, Pa. 

Adjournment was taken until 2 p. m. 



SECOND DAY.— Afternoon Session. 



The association reassembled at 2 p. m. 

On motion a committee of three upon resolutions was 
appointed, consisting of Dr. R. S. Harnden, Waverly, N. Y.; Dr. 
D. F. Stuart, Houston, Tex., and Dr. S, S. Thorne, of Toledo, 
Ohio. 

The following resolution was offered by Dr. J. H. Owings, 
Deer Lodge, Mont,: 



* 



inifeated. Dr. Murphj he 



It was agreed that Dr. Murphy should make the demon- 
stration upon Friday, June 2. 

The paper of Dr.S.C. Benedict entitled "Pathology and patho- 
logical anatomy" in the special programme on "Injuries to the 
cord and its envelopes without fracture of the spine" was then 
read by Dr. Jabez N. Jackson and discussed by Dr. J. B. Murphy 
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ing on her altar; and may its rays permeate every portion of our country, 
shedding their luster on happy, peaceful, prosperous and contented homes; 
and may the blessing of the Great Physician ever rest upon us. 



The president invited officers and past officers of the asso- 
ciation to take seats upon the platform. 

Dr. J.B. Murdock, Pittsburg, Pa.,moved that a vote of thanks 
be extended to President Brock for his able and instructive 
address. Seconded by Dr. J. H. Murphy, St. Paul, Minn., and 
unanimously carried. 

The following committee on nominations was then ap- 
pointed by the president: Dr. J. H. Manley, N. Y.; Dr. W. B. 
Blaikslee, Pa.; Dr. J. B. Murphy, Chicago, 111.; Dr. C. D. 
Evans, Nebraska; Dr. H.J. Maynard, Cheyenne, Wyo.; Dr. C. 
K. Cole, Helena, Mont.; Dr. A. A. Thompson, Waxahachie, Tex. 

The first report of the executive committee w^as then read 
by the secretary. Dr. James M. Dinnen, of Fort Wayne, Ind. 

Moved: By Dr. Burton, that the annual due§ be fixed at 
$5. Carried. 

Dr. R. Harvey Reed then moved the adoption of the report 
as read by the secretary of the executive committee. Carried. 

Moved: By Dr. W. A. Ward of Conneaut, Ohio, that such 
part of the report as referred to the president's address be 
referred to a committee of three for topical reference. Carried. 

Moved: By Dr. C. K. Cole, that adjournment be taken 
until 2 p. m. Carried. 

The convention then adjourned until 2 p. m. 

Afternoon Session. 

Pursuant to adjournment the convention re-convened at 
2 p. m. 

Moved: By Dr. C. B. Stemen, that the action of this asso- 
ciation in regard to the adoption of the report of the executive 
committee be reconsidered. Motion seconded by Dr. J. B. 
Murphy of Chicago. After a ftill and free discussion of the 
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subject, which was participated in by Drs. C. B. Stemen, Fort 
Wayne, Ind.; J. H. Murphy, St. Paul, Minn.; J. B. Murphy, 
Chicago, 111.; Dr. W. B. Outten, St. Louis, Mo.; Dr. Burton, Dr. 
Bayne, Dr. Rice, Dr. Black of Kansas and Dr. R. Harvey Reed 
of Ohio, the resolution of Dr. Dougherty of Kansas, read by Dr. 
Lewis, secretary of the association, from the minutes of meeting 
of 1892, to publish the proceedings in book form only, was 
declared, upon being put to a vote, lost by almost unanimous 
majority; and the report of the executive committee stands 
adopted, as the -sense of the convention. 

A paper entitled: "A report of a case of contusion of the 
back and abdomen followed in five months with intestinal 
lesions," was then read by Dr. Paul F. Eve, Nashville, Teun. 
Discussed by Dr. W. B. Outten of St. Louis. Dr. Robert Bums, 
Plymouth, N. H., not being present to read his paper, entitled: 
"Report of a case of fracture of the astragahis," an abstract o( 
same was read by Dr. G. P. Conn, Concord, N. H. 

Dr. G. W. Kemper, Muncie, Ind., moved that where persons 
were not present to discuss papers, those with papers present 
should be given the preference. Carried. 

The special jirogramme on "Injuries of the cord and its 
envelopes without fracture of the spine," was then taken up 
and the history read by Dr. George Ross, Richmond, Va. 
Discussed bj' Dr. Thomas H. Briggs of Battle Creek, Mich. 

"Anatomical landmarks:" 
Kansas City, Mo. No discussior 

"Physiology of the spinal c 
Burlington, Vt. No discussion. 

Dr. Elisha Griswold, Shanon 
good plan to appoint delegates to the convention of the Inter- 
national Medical congress, to be held at Rome, Italy, this year. 
No action was taken, as Dr. Murphy, of Chicago, stated that 
the meetingwould not be held, he understood, on accountof the 
cholera. 

Report or tbe Committee oq the Transport atl on of Dead Bodies. 

The committee to whom was refen^ed the subject of the 
transportation of dead bodies upon railroad trains reported as 
follows: 



By Dr. Jabez N. Jackson, 
By Dr. A. P. Grinnell. 
thought it would be i 



ird:" 
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The committee on resolutions then reported as follows: 

"Your committee on resolutions heg leave to offer the following^: 

Whbrbas, The railroads have taken a grater interest in ottr association this 
year than at any time heretofore, both east and west, therefore be it, 

1. Resolved f That this association extend hearty thanks to all railroad 
managers who have extended free transportation for the purpose of enabling the 
members of the association to attend the sixth annual meeting, now about to be 
closed; and especially do we wish to thank the management of the Union Pacific and 
F. B. & M. V. R. R. companies for the elegant and enjoyable arrangements they have 
voluntarily made for the free excursions to Denver and the Hot Springs of South 
Dakota. 

2. Resolved t That we extend our thanks to the press of Omaha for the carefully 
prepared and full reports of the proceedings of the numerous sessions held during this 
meeting. 

3. Resolved, That the thanks of this association be extended to the hotels of 
the city for their hospitable entertainment of the members during their stay in the 
city; and also to the citizens for their hospitality and kindness during our sojourn 
among them. 

4. Resolved^ That this association extend a vote of thanks to Dr. W. J. 
Galbraith for his untiring energy and successful efiorts to make this meeting one of the 
greatest in the history of the association. 

5. Resolved, That President Brock and his staff of ofScers and committees be 
given a vote of thanks for their united efforts in behalf of the association and the 
untiring manner in which they have served its members during the past year. 

Signed: R. S. Harndon, Chairman. 

S. S. Thornb, 
D. F. Stuart, 

Committee." 

Adopted unanimously. 

It was then voted that the above resolutions be printed in 
circular form and copy be mailed to each person to whom the 
resolutions refer. 

President Brock thanked the members of the association 
for the vote of thanks tendered to himself and staflF. 

The second report of the executive committee was read by 
Dr. James N. Dinnen, secretary, as follows: 

The committee reported that they had received a proposition 
from The Railway Age and Northwestern Railroader, offer- 
ing $150 for the best essay read at the 1894 meeting of the 
association. 

Also that the report of treasurer has been examined and 
found correct. 

Dr. Wilson, chairman of the executive committee, stated 
that said committee thought it best to divide the prize offered 
into three parts, viz: first prize $100, second prize $50 and 
honorable mention for third. 
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Mr. J . W, Eddy, of New York, then moved that the resolu- 
tion of Dr. F.J. Patchia, of Nebraska, betaken from the table 
in order that Dr. R. Harvey Reed might be cleared, if entitled to 
be cleared, of the allegations therein contained; he said that the 
resolution left a bad impression, and that he knew to his own 
personal knowledge that it was false. 

The motion was seconded by R. Harvey Reed. 

Secretary Lewis read the resolution of Dr. Patchin, which 
was, on motion, referred to a committee of five, composed of 
Drs. Murdcrck, Ontten, Murphy, of St. Paul, Stemen and Lewis, 
to examine and report to the convention in the afternoon. 

The re]jort of the nominating committee was read by Dr. 
C. K. Cole, chairman, as follows: 
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Dr. C. K. Cole moved that the names for honorary member- 
ship be referred to the executive committee for consideration 
and recommendation. Carried. 

Dr. Murphy, of St. Paul, then moved the adoption of the 
report of the committee on nominations. 
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Dr. Cole explained that the committee, at its last meeting, 
had decided to recommend Galveston, Tex., as the next place 
of meeting; that subsequently objections were urged against 
that city, which might have some weight. It was then decided 
that inasmuch as it was impossible to reconvene and consider 
the matter the committee would recommend Galveston and 
make a favorable statement in connection with it, in considera- 
tion of the fact that the committee had the entire list of cities 
recommended to them for their consideration in the event of 
their desiring to change the place of meeting from Galveston. 
Dr. Cole then suggested that Dr. Murphy's motion exclude the 
place of meeting. 

Dr. Murphy accepted the suggestion and moved that the 
report of the nominating committee be adopted except as to the 
place of meeting. Carried. 

On motion of Dr. Ward, of Ohio, the secretary was in- 
structed to cast the ballot of the association for the names 
mentioned in the report of officers of the association. 

The president then declared the members nominated duly 
elected, and presented President-Elect Dr. W. J. Galbraith, chief 
surgeon of the Union Pacific system, Omaha, Neb., who was 
received with great applause. 

Dr. C. K. Cole moved that the report of the committee with 
reference to Galvefeton, Tex., as the next place of meeting be 
adopted. Carried. 

The report of the committee on quarantine was read by Dr. 
S. S. Thorne, of Toledo, Ohio, as follows: 

1. "As quarantine is for the genera.\ good, this quarantine should conform to 
the general law. 

2. Being a public service, should be done at public expense, and not cl|argeable 
to railroads. 

3. Railroad surgeons are the best agents, because, from their familiarity with 
the service, are less liable to interfere with travel. 

Railroads should supervise fumigation, disinfection and care for affected travel. 

Signed: S. S. Thornb, Ohio. 

E. F. Yancey, Mo. 

J. M. MONTMOLLIN, Ky. 

Committee.** 

The report was adopted. 

The vote of the association was then taken on the recom- 
mendation of the executive committee with regard to dividing 
the prize offered by Mr. Harry P. Robinson, president of The 
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Railway Age Co., into three viz: First prize, $100; second 
prize, $50; third prize, honorable mention. 

This division was unanimously adopted. 

Dr. D. S. Fairchild, Ames, Iowa, read a paper entitled: "A 
case of injury to the bladder and rectum." Discussed byDr, H. 
H. Middlecamp, Mo., Dr. EHsha Griswold, Pa., Dr. J. B. Mur- 
dock. Pa,, Dr. Newton, Dr. Jesse Hawes, Colo, and Dr. M. 
W. O'Brien, Va. 

Dr. J.A.White, Richmond, Va., read a paper entitled: "The 
grave importance of too early specific treatment in most eye 
injuries." Discussed by Drs. Curry and Wilson, 

A paper entitled: "Responsibility of the surgeon in suits 
for damages against railway companies," was then read by 
Dr. C. M. Woodward, Tecumseh, Mich. 

An adjournment was taken until 2 p. m. 

THIRD DAY— Afternoon Session, 

Dr. D. G. Munell, of Paducah, Ky., said: 

"I wish to offer a resolution of thanks to Dr. Murphy, of Chicago, for 
the skillful clinical demonatrations of the uses of his 'anastomatic button," 
tor operations upon the intestine, which makes these difficult operations so 
plain of performance, so perfect of adjustment and safe io results, the most 
wonderful application of mechanics to surg-ery of this decade. This button, 
in my judgment, Is, to intestinal surgery, what the reaper is to agriculture, 
the steam engine to trafSc. or the telescope to astronomy. It aimply puts 
into the hands of all surgeons one more means of saviQij: life— the bi^b 
mission of our calling'. Had Chicago never erected her towering buildings 
or spread to the gaze of a wondering world her White City, she would have 
been known to the roll of ages, for without doubt the milestones of time will 
be marked by the lives of those saved by the grand and perfect little device 
of a member of this association from Chicago, Dr. J. B. Murphy; and I move 
you, sir, that this association thank Dr. Murphy by a rising vot« for his 
demonstration of this, his great gift to the world," 

Carried unanimously, all present rising. 

Moved by Dr. Elisha Griswold, of Pennsylvania, that the 
paper of Clarke Bell, Esq., entitled, "Railway surgery in law 
and medicine," be referred to the publication committee. 
Carried. 

Paper by Dr. J. T. Field, chief surgeon Ft. W. & R. T. Ry., 
Fort Worth, Tex., entitled, "Bandage for fractured clavicle," 
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(with two photographs) was also referred to the committee on 
publication. 

Moved by Dr. T. H. Manley, New York, that inasmuch as it 
was impossible for Dr. George Chaffee of Brooklyn, N. Y., to be 
present to read his paper on the '^Clinical report of injuries to 
the cord without fracture to the spine,'' be referred to the 
publica.tion committee. Carried. 

Dr. Joshua Chitwood, local surgeon of the C. C. C. & St. L. 
Ry., Gonnersville, Ind., then read a voluntary paper, written 
by him, entitled, "Superheated steam as applied to ships and 
railroad coaches as a germicide." 

Discussion upon this important subject was participated in 
by Dr. E. R. Lewis, Kan., Dr. T. H. Manley, N. Y., Dr. S. S. 
Thorne, of Ohio, Dr. J. B. Murphy, of Chicago. 

Dr. E. R. Lewis offered the following: 

'* Resolved t That this association endorse the action taken last year by the New 
York board of health and compliment the efficiency with which Dr. J. W. Jenkins, 
quarantine officer at the port of New Fork, carried out the thorong^h and effective 
quarantine last year." Seconded by Dr. J. H. Murphy, of St. Paul. 

Carried unanimously. 

The committee appointed to examine the treasurer's books, 
accounts, etc., vouchers and receipts reported as follows: 

"Your select committee, to whom was referred the matter of reporting on the 
treasurer's books, report that in the limited time afforded them they have so far as 
possible satisfied themselves that the work of the executive committee in examining the 
treasurer's books was well and properly done; that the objection of those members 
who have paid one year's dues for a membership for only a fraction of a year is not 
well founded or possible to meet under our existing laws, and further that the plan of 
bookkeeping in use by the treasurer is correct. Under our contract with The Railway 
Age we have been obliged to pay for the whole year when journals for only a portion 
of the year have been furnished. 

We respectfully recommend to the publication committee that in the future a 
contract be made so that our treasurer will be obliged to pay only for the journals 
furnished." 

Signed: J. B. Murdock, Pa. 

W. B. OUTTBN, Mo. 

J. H. Murphy, Minn. 
C. B. Stbmbn, Ind. 
B. R. Lewis, (Absent) Kan. 
Committee. 

The above report was adopted. 

Dr. Thorne moved that "the United States government 
take charge of all quarantine matters, and that this association 
make it known to the 'powers that be' that we desire it left in 
that way.'* 

Dr. Manley hoped the members would hesitate before taking 
this action; that the state should be left in control of the 
matter. 
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Dr. Rogers spoke in support of Dr: Thome's resolution. 

Dr. Porter, of Indiana, strongly urged placing the matter 
in the hands of the national government. 

Dr. Newton, New Jersey, spoke in favor of uniformity iii the 
matter of quarantine laws, and believed the United States 
government was the proper channel through which quarantine 
matters should be directed. 

The motion of Dr. S. S. Thome was then carried. 

The secretary read the following resolution offered by H. E. 
Bone, M. D., (Iowa): 

•■Kesolred. Tbat all discussion df a political nature be foWTcr prohibited in this 

Seconded and carried unanimously. 
The following resolution was read: 



Mks. B. p. Wn^oH, (Mo.) 

Mrs. a. a. T. CoNNmsHAH (B. C), 

Mrs. B. HiRVEV Ebed foiio), 
Caramittce. 

A motion was made that no exhibits should be allowed to 
be made in the hall where this association holds its future 
meetings; or, if allowed to exhibit in the building, it shall be 
outside of the room in which the convention is assembled, and 
that thedoors leading therefrom shall be kept closed during the 
sessions of this association, thus obviating in the future a 
repetition of the great annoyance experienced at this session 
by members occupying seats in the rear part of the hall, on 
account of persons examining exhibits and holding loud con- 
versation in regard thereto. Carried. 

The following resolution was then read: 

Tent to''e™'fe'r y 






Adopted. 
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The president appointed as such committee Dr. C. K. Cole, 
Dr. J. H. Murphy, Dr. W. J. Galbraith, Dr. O'Daniel and Dr. 
Jesae Hawes. 

Dr. Layton, Leon, Iowa, read the following resolution: 



tbe hypodermic sjHagc, touroiquct, bandoxts, and the admJniatratlon of atich aimplc 
medicines aa arc deemed necesaarj in case of an accident." 

A motion was made to lay this resolution on the table. 

Carried. 

Dr. H. H. Middlecamp offered the following motion: 

■■That we, a> the Natioofd Aaaociation of RaUway aurgeons, request congress to 
create a secretary of health or cabinet health officer, and make him equal with any 
officer in the president's cabinet. Let him be the npreme health officer In the United 
States." 

Seconded. A vote being taken the motion was declared 
lost. 

Dr. McCrea of Council Bluffs moved a reconsideration of 
the question and called for a division of the house. 

The president sustained the point of order raised by a 
member. 

Dr. McCrea appealed from the decision of the chair. 

On an appeal to the house the decision of the chair was 
sustained. 

Dr. Holliday, of Illinois, moved that the management of 
every railroad be requested to keep a stretcher in every depot 
for use in cases of injury. 

Dr. Murphy, of Minnesota, hoped this motion would not 
prevail, and moved that it be laid upon the table. Carried. 

President C. W. P. Brock then entrusted the affairs of the 
association to the keeping of President-Elect Dr. W. J. Galbraith, 
of Omaha, Neb. 

President-Elect Galbraith, in a few^ well-chosen and timely 
remarks, accepted the trust, and a motion to adjourn having 
been carried, declared the sixth annual meeting of the National 
Asssociation of Railway Surgeons adioumed; the seventh 
annual meeting to be held at Galveston, Tex., date to be fixed 
by the executive committee. 



ASSOCLATION OF RAILWAY SUKGEONS. 



CHAPTER 11. 



Injuries of the Cord and Its Envelopes without Fracture 
of the Spine.— History. 



[ByS 



a.] 



[ii the development of the embryo out of whicli shall be formed the 
iinliijiil '■Man," the vertebral column is the first to take form and substance; 
and. around it, as a rallying pofait, are gathered In appointed sucession the 
varied and marvelous structures with which he Is empowered to perform 
the multifarious duties of life. Its Integrity as a tmit is absolutely essential 
to his healthful and happy exlatenee. How important, therefore, is Its pre- 
servation Intact, and how necessary is a clear and intelligent appreciation 
of the intimate and interdependent relations existing between all of Its 
component parts. Within this osseous framework, a, slender, cylinderlcal 
organ, the spinal cord, bangs loosely depended from, nnd la an lutegnil 
part of the brain. At its lower limit in the sacrum a mere nervous leash 
marlis its existencp. A single ounce, plus, is its weight. 

Tliree (31 membranes lend It their shielding and preserving presence. 
The "dnra mater," strong and fibrous, attached to the margin of the "for- 
amen magnum" above, and fusing its walls at the second sacral vertebra 
below, is securely yet loosely, held in place by twenty-two (22) lateral llga- 

The "arachnoid," thin, serous and seml-transpnreut. lying loosely over 
the cord and roots, is intimately in communication by connective tissue 
filaments with the sub-lying "pia mater," which is the immediate vascular 
Investment of the cord. 

Between each membrane nature lias wisely arranged a cavity into 
which flows in ever varying quantity the "cercbro-spinal fluid," which 
llks a universal hydraulic cushion, supplements the natural moveabUity of 
the cord of almut a half inch, and serves to shield it from accident. That 
a wlBe builder should have deemed necessary the careful guarding of so 
delicately constructed and so altemateless an organ from every avenue of 
s approach, seems not unnattu^; and that most palnstahlng and 
abundant protection was provided, the dissector's knife has not failed to 
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yield the most coDvlnclng proof. Hence It was that imtU tlieae latter years 
the Medical World had little occasion to investigate the results of injuries 
befalllag It But now, the extent to which lis injury is possihie— save in 
the more violent and immediately destructive accidents, and the rcsulta 
accming therefrom— has grown to be a subject of widely difCerinK profes- 
sional opinion; and it Is in the effort to aid in the clearing np of difficulties, 
and lending a helping hand to those engaged in thia most important branch 
of the Science of Surgery that we to-day inaugurate the discussion of the 
Hubject of "Injuries to the Spinal Cord and Its Envelopes, Without Frac- 
ture." 

As introductory to the discussion, I adopt the words of Montaigne "Je 
raconte, Je ne Juge paa," and proceed to a neceaaarily brief resume of ea 
young a anbject. Littre, in 1705, pnhliahed a series of obaervatione on the 
"Results of blows on the head," and to him is probably due the credit for 
firat directing the attention of the profession to the history of "concussion." 
He narrates the case of a man lifting and sti'iklng his bowed head agidnst 
the wall and falling dead, upon whom there wris no evidence of injury, by 
wound, contusion, fracture, or tumor, hut whose brain was found to be 
more than normally compact ;and too small to iili the cavity of the Blnill. 
No examination of the spine was made, and the posalhlllty of a dislociition 
or fracture of a "eorvical vertebi'a" was not considered or, at any rate, 
not alluded to. The case, however, furnished the basis for the claim that 
the violent shaking of the substance of the brain would produce death 
without demonstrable lesion. And tlie claim is made to-day by men held 
high In profeaslonal esteem and sustained by Judge and Jury, in the face 
of lesions in remote parts of the body, discovered on post-mortem examina- 
tion, and certified by reputable physicians, to be a natuml and sufHdent 
cause of death— thus verifying the declaration of Petrarch, that "Great 
errors seldom originate but with men of great minds." 

It was Hlppocmtea who, in effect, declared that a danger signal was 
lifted aloft whenever the sUghtest injury befell the head, and by con- 
census of all written opinions there ta no diversity of view on ttiat subject 
in the mind of any author. The same warning might be predicated of any 
Injury to the "spinal cord," but the truat-worthineas of that signal becomes 
valid only on demonstrated injury— not on the mere suspidon of one. 
Abercromble, in 1829, wrote, "Every injury to the spine la deserving of 
minute attention. Inflammation of the cord and its memhrunes may auper- 
vene; may advance in a very Insidious manner— even after iujuriea that 
were so light that they attracted at the time little or no attention." True 
then, not leas true to-duy; but their liarmfulneas and their unerring recog- 
nition awaited the development of the more modem methods of diagnosis, 
and the ultimate results could only be brought to light by the post-mortem 
acrutiny of the microscope. 

Prior to 1888, the functional or quasi functional disturbances of the 
"nervoup ^stem" receiviHl different designations from different observers, 
being called "Railway Spine," "Spinal Concussion," "Cerebro- Spinal Uon- 
cuesiou," etc. Such a multiplicity of names worlted only confusion, and 
resulted In their condensation under the one head "Traumatic Neuroses." 

Oppcnhelm, in 1889. suggested the subdivision of thia general subject 
Into "Traumatic Psychoses," "Traumatic Ganeral Neuroses," and Traumatic 
Local Neurosea." To him and to Walton is due the credit of flrat calling 
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attention to the important fact tliat in ail forms of "traumatic r 
tlie perversion of emotional fimcUons Is present, and often precedes the 
appenrauce of the more ordinary or "somatic" Hymptoms. These observers 
emphadze the fact tliat fright is the primary element in these "traumatic" 
mental disturbances, and in some victims the only symptom. That the 
majcrlty of such cases result from violent ehocks, such as are Incident 
to rallrojid accidents, is generally admitted; but it 1b nnlveraally acfcnowl- 
ed^ed that there is nothing specific In railroad accidents. Seguin decJares 
fliat "the same symptom-group may he produced by any form of accident 
cai sing shock and fright." Putnam and Walton In 1883-4 esproBKed thelv 
conviction "That many of the symptoms of 'general or local nenroses' are 
due to mental, and not to spinal disorder." And this assertion paved the 
way for Charcot's Idea that in many of these caaea the symptoms arc 
reallj- of subjective origin and due to "auto-suggestion," Oppenhelm and 
Knapp laid sti^js on this "auto-suggeatlon" factor in some of their cases, 
but It remained for Seguin in 1889 to show that "outside of deliberate 
malingering, even in cases of "non-traumatic neuroses," we are constantly 
confK.nted vrith the elements of exaggeration and positive false statement 
by patients v.-ha have no Immediate pecuniary interesta in view; and where 
them is a pecimiary Interest involved he counsels a reservation of a posi- 
tive dlaRnoais, unless there be present objective symptoms Indicating well 
knowi lesions. Agnew, in 1888, declares it "Impossible to believe that 
'concussion of the spine' can be a very frequent accident." He is at a loss 
to know, "Either from clinical experience or from revelations of the dead- 
hguse what phenomena disclose uncomplicated 'concussion of the spinni 
cord' " He concedes that "cases of death have been reported from such 
a cause but tlie limitation of the post mortem investigation to the 'spinal 
eori' fails to make conclusive the accuracy of the dl^nosis." A man fall- 
inijf fron. a height, striking his buttock, transmits the force to the spine; 
"spinal concussion" It is called; and yet every symptom, the nausea, the 
Tonilting, the loss of power in the lowi?r extremetles. the numbness, the 
tiL'gling may follow bnilsinp of the "sacral nerves" and shock to the 
"ahdomlnal ganglia." To his mind it is not clear that there Is anything 
pecnlinrly distinctive in those In.Jnred by collisions on railroad trains. Prior 
to 1SS6, Dr Lockhart Clark made and reported the only recorded post 
mortem of the spine following a railroad accident, and In this case the 
anient had occurred three and one-half years before the death of the 
subject. The usual signs of spinal myelitis and meningitis and assodate 
softening of the grey matter of the brain were present. Very possible surely 
that the primary structural changes were located in the brain and not in 
. the cord. BrieiiBen defines "concussion of the spine" "to be a certain 
state of the spinni cord occasioned by external violence, a state that is 
independent of, and usually, but not necessarily, uncomplicated by estemal 
leslOD of the 'veri;ebral column.'" Clevenger accredits Erichaen as the 
author of the unusual and imprecedentedly diligent study of the dtseiises 
of the "spinal cord" that tie last quarter of a century records; enlarges 
upon the fretiuency with which "spinal concussion" has come to the front 
in legal controversy; emphasizes the waste of roUUons of money paid to 
claimants, justly or unjustly, and charges much of the waste to the sad 
ladi of an exact knowledge of the subject on the part of Surgeons and At- 
torneys. He asserts that all that is po^tively known about the "cord" 
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t8 the ocemnulated knowledge of the last fifty yeare, recorded by Longet 
In 18*7 and later on by KoUllter, Stilling, Von de Kolk, Deiters, Gerloek, 
Schultze, etc. Leyden in 18T5 added important contributions to Its liter- 
ature when Brtcbsen was practically roaster of the field. BrichBen adopts 
the nippocratlnn dictum ou the gi-ayity of all Injtiiles to the head, and 
enlarges on their Importance when viewed by the light of the Interesting 
fiict pointed out by Brnwn-Sequnrd:— "That in many animals morbid states 
of various ktnda may be hpreditririly trnnsmlttpd rs results of Injuries in- 
flicted on the nervouH HyatemH of one or other of their parents." He recog- 
nizes in the writings of Boypr, Sir Charles Bell, Sir Ashley Cooper, and 
later on Olivier and Abercrombie, records of many cases revealing a series 
of phenomena latterly absurdly designated "Railway Spine"— phenomena 
that there were known and described a quarter of a century before the 
conBtnictinn of the first railroad. He believes that since the introduction of 
railroads, accidents followed by sudi a train of symptoms have greatly In- 
creased Page hoists Erichsen with his own petard, quotes his cases and 
densonstrates the scientific Insufficiency of hia explanations of "morbid 
phenomena;" asserts that of all accidents to which man is liable, none more 
serious can befall him than injury to the spinal cord, but insists upon the 
improljafcillty of such through railway accidents. He thinks tliat under the 
name "Concussion of the spine," a number of complaints and symptoms 
only met with in the ordinary practice of the profession occur. Phillips 
Coombs Knapp, criticising the works of Erichsen and Page, thinks Erich- 
sen's work, "Concussion of the Spine," compounded of too many distinct 
conditions to be trustworthy, and "Page's work 'Injuries to the Spine and 
Spinal Cord,' reads like a special pleader for Railroads," Dana paints a 
graphic picture of a scene in court, with the contending forces arrayed and 
armed for the legal fight. The attorney for the plaintiff, Erichsen in 
tiand, confidently opens and reads the well worded descriptions of "Spinal 
LeslonB," to the study of which, the distinguished English writer, John 
Eric Erichsen, has given the best years of his life, and points to his client 
as a pitiful example sent to show them practical, visual proof of the ac- 
curaiT of bis observations. The Attorney for the defendant proudly pro- 
duces his more imposing looking volume by Mr. Herbert Page ou "Injuries 
to the Spine," and In strongly accentuated voice, reads case after case olT 
wicked "malingerers." He asserts that Mr. Erichsen has for years made 
a business of beii^ an expert for people with injured spines, hut that Page 
has never found a case that pi-oved fatal. Dana then declares "that au- 
thorities are so unsettled and contradictory and symptomological data so 
uncertain, that two medical men may, with perfect honesty, if they go by 
writte-i works, support opposite views." 

A typical case may be thus summarized: It la night; a passenger wakes 
to the conscionsnesB that he Is in a railroad wreck. He hears the screams 
of the panic-stricken and the agonized appeals of the wounded. He is un- 
conscious of personal injury: no wound or contusion marks the surface 
of his body. In railroad parlance, he Is "shaken up;" in the language of 
science "Concussed. He escapes from the debris and renders needed help 
to the helpless. He congratulates himself on hia narrow escape, and pro- 
ceeds on his Journey: hut he has harrowing recollections of the wreck, 
and Is nervous. In hia walling thoughts he trembles at the memory of his 
recent experience, and hia dreams are disturbed by his personal presence 
amid the crash of colUding trains. Time goes on. Some subtle, undefined 
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power has trausforined the prompt, vigorous man of affaire into a morose, 
moody man. He no longer enters actively and earnestly in tiie business 
contest with his fellows In the mart of trade. A feeling of dependence 
leads him to loneliness, and the emotional side of self becomes supreme. 
Self-reliance is Hurrendered and friends mart an altered temperament. 
Vague pains creep into hips and back and loins, and to the sensitiTe touch 
of the surgeon the presencu of exaggerated tendon-reflexeH are revealed. 
Later on his attitude and gait evidence muscular changes; his down-ait- 
ting iind uprising are marlied by peculiar effort; locomotion Is character- 
ized by short steps with legs vride apart. Muscular weakness becomes 
marked— a weakness described by Oppenheim to "Imperfect. ctirecHon of 
motor impulses." 

Analyzed, such symptoma have but one meaning— exaggerated reflexea— 
the positive oxprfNaion of altered luoleadar comlltlons. What that change 
is, science has thus far failed to reveal. Weatphal "ascribes it to small 
fod of myelitis or encephalitis;" Bramwell "to multiple capillary benior' 
rhages in brain or cord;" Clevenger, "toimdeflned injury to the sympathetic 
nervous system;" others "to spinal concussion," but spinal concussion is 
only a synonym for Injury. Landon Carter Gray believes It a "Functional 
nervous condltiou due to molecular alterations in the brain or cord that 
liave not been detected by onr present methods of preparation and stain- 
ing of nervous tissue." He "doubts the possibility of Its detection." For 
simplification, he would call the disease "traiimadc neurasthenia." He be- 
lieves that its symptoms, especially when consequent on railroad injuries, 
continue for a long time, often for years, and aometlmefl terminate fatfllly^ 
"that tlie physical condition la a powerful factor in the complained of 
dlsahtlity, that this psychical element, together with the resultlnfi lack of 
proper treatment, makes the usual unfavorable prognosis of this class of 
cases;" declares that "they are not of unfavorable prognosis provided this 
psychical element can be excluded and prompt and proper treatment can 
be undertaken," and says he is firmly convinced that "it is a more potent 
cause of the neurasthenia than the accident itself." Erichsen's assertion, 
"that fmctiire of the bones of the slnUl or spine gives Immunity to the 
hraln or cord substance," Gray declares is utterly untenable." 

Dubois (Basel, Sept. 15th, 1832), expresses his conviction that neuroaes 
originate from all sorts of accidents, that frequently and in consequence 
of very slight traumatism, the psychical element is the main factor; that 
in moat cases the phenomena may be readily placed under the head of 
hysteria— a hysteria frequently mixed with neurasthenic sj-niptonis, or rlie 
latter alone predominatiug. Ho would limit the term "traumatic nuurosca" 
to the emphasizing of '"Etiolog'y." Walton of Boston (Jnnrnnl of Mentiil 
SiaeoMS, July, 1S91,] thinks It extremely difficult to injure the spinal cord 
except through the medium of the bony canal, and rejects absolutely the 
term "concussion of the cord." He lias seen cases presenting some clinical 
evidences of Injury to the cord, but these evidences were never verified 
by post mortem proof. Osier (Prindpies and Practice of Medicine. 18!)21, 
says "All the train of symptoms belonging to the miscalled ■Hallway Spine' 
may follow a profound impression," and Instances an engine driver de- 
veloping the most pronounced neurasthenia following his running over a 
child. Schmaus of Munich (July 15th, 1891), working in the line of orig- 
inal investigation, experimented on the back of suspended rabbits. He laid 
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II Ijoiird on the back of tlie animal, striking it a aliarp blow with a ham- 
mer, produdng, In some cases a temporary— in otberg a permanent par- 
aplegia—dependent upon the number and intensity of the blows; but in 
no case did he And on post mortem examination lesions gi^oss enough to 
be detected by the naked eye. 

Prf-Bton (M/'dienl Nfwa. March, 1893,) expresses hla belief that It la 
possible to have "All grades of Injury to the cord fi-om mere temporary 
suspension of function up to a considerable degree of laceration without 
fracture of the vertebra." He believes it "not improbable that a Bevere 
fall wll! seriously disturb mutrltive processes, working degeneration in the 
cellular structures with consequent weakness and atrophy of parts de- 
pendent for innervation on those particular cells." He reports the case 
of an injury to the lumbar region terminating fatally In two months, which 
on post mortem, revealed marked degeneration of the posterior columns In 
the O'lTlcal cord. He suggests that in the study of the etiology of spinal 
sclerosis It Is not improbable that the InUuence of a possible trauma Is 
underestimated. Walton (R^frj'enee Hiind Bonk of the MeHieoX Sriencw 
1888). rejects absolutely the propriety of using the term "Railway Spine." 
fie believes it ambiguous, in that it fiiils to locate the seat of injury; he 
believes it mlsleadtng to the investigator, in that it directs attention to 
an organ which has probably little to do with the production of the symp- 
toms. He Insists that the theory which ascribes the prevailing symptoms 
in such reputed cases to spinal concussion Is erroneous, and in the vast ma- 
jority of such cases the theory Is not tenable. He believes that most of the 
symptoms "admit of satisfactory explanation by disordered function of the 
cerebral centres, and are closely allied to, if not identical with, the recog- 
nized symptoms of the functional disturbances included under the names 
'hysteria,' 'neurasthenia,' and 'hypochondria.' 

Watson IJimrriiil nf Ameriunn Medic'il Axaocintion. IfiSl). proves by the 
presentation of the results of one hundred and forty-one original experi- 
ments on dogs, specially arranged for arriving at the exact scientific truth, 
touching the effect of Injuries on the cord and Its membranes, that the 
claim made by Erichsen "Tliat the effect of slight blows on the spinal 
cord— whether to the back or to a distant part of the body. Is not alto- 
gether a matter of modem surgical study arising from the pi-evalence of 
railroad accidents, but had. long antecedent to tlie introduction of modern 
means of locomotion, arrested the attentton of observant practitioners," "Is 
not true;" that it "actually does take a very severe blow and that blow to 
be delivered on certain limited areas of the body." He asserts that "Gross 
hemorrhage Into the substance of the spinal cord or rupture of spinal 
membranes can be predicated of nothing short of fracture or dislocation 
of the vertebrae; that in not a single one of the dogs experimented on, did 
the post morteta pathological conditions fuinlsh au example Justifying the 
eoncluBion that injuries to tlie vertebral articulations were of greater 
gravity than like Injuries to the carpal or tarsal articulations; and that in 
no case did the conditions found, warrant the expression of Ills belief tliat 
had the victims lived, Inflammatory changes would have developed later. 
He denies that Inflammatory and other morbid changes take their origin 
in spinal traumatisms as often as Erichsen implies; does not believe that 
they ever arise when auch Injuries are not attended by Immediate symp- 
toms, or that they are necessarily more frequent after railway than ordi- 
nary accidents. He demands that It shall always be proven that no dis- 
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eaan o£ the brain or eoiii existed at tlie time of lie aceiilent, tliat tJie in- 
flninniatinn was due t« trauma and not to a viHiitod constitution. He en- 
dorses Herbert Page's creed as to the exceeding rarity of spinal meningltlH 
as nn Immediate result of localized Injuiy to the vertebral column and hia 
ignorance of any case in wliich meningeal Inflammation l«is been caused 
by injury to Bomc part of the body remote from the spine. He tiilnks it 
"abpurrt to ascribe to small pimctate hemorrhages In the cord the power 
to set .up inflammatory and destructiye processes, is certain that hO such 
case is on record," and malteH bold to declare, "that there la not sufficient 
proof to justify the conclusion that any case of traumatic myelitis or meai- 
ini^myelitis has ever had its origin from molecular disturbances, or any 
pathological lesion which was invisible to the unaided eye, in an otherwise 
healthy spinal conl or its membi-anes. Experience has shown thgt inflam- 
matory symptoms, if developing at all, are not usually delayed longer than 
four days. 

In concluding, the following deductions may properly be drawn: First. 
That the lack of recorded autopsies is a sufficient explanation of our meagre 
knowledge of the exact pathological conditions to be found in the cord and 
membranes after (nJurleB applied directly to the spine or In remote part^ 
of the body. 

Second. That the history of such cases as have beeu recorded demon- 
sti'nte a want of thoTOUghnesw in inT(«tigation. 

Third. Thill the demand for exact selentiflc proofs, as an aid to meet- 
ing out the fullest measure of Justice to the living disabled, appeals to all 
surgeons, to whom the deatli of a patient iiffords an opportunity to make 
spinal aotopMes, and to submit the pathological spedmeus to sliilled 
mici'oscopiats. 

Fourth. That to have the scientific world most profited by such mi- 
croscopic investigation, it is the duty of surgeons tn maice careful obeerva- 
servation and record of pre-esistii^ symptomatology. 

Fifth. That the rapid advances which the past quarter of a century 
P liave ^ven to the study of nervous diseases, have developed a class of spe- 
ll Clalists in neurology, beside whom the ablest and best equipped am'geon 
p tryo, in miitters peitaining to nerve pathology; and suggests to 
!■ «»rporationa, unhappily involved in threatened or actual Uttgatlon as a. 
I result of spinal injuries, real or assumed, the wisdom of enga^ng the 
r services of some disinterested neurologist of acknowledged sliill, Experience 
1 and honesty. 

DISCUSSION ON DB. ROSS' PAPER. 

Dr. J. H. Murphy, St Paul— Mr. President; I see my uiune is down 

on the programme to mate some remarks upon the pajier iviiich my friend 

has Just read. I was not aware of that fact until just now when I saw 

my name there. The Doctor read very fast and I conld not keep up with 

him. I fully endorse everything he said, and I believe fhatone of tJie 

most important classes of Injuries we are called upon to treat is injuries 

to the spine. I see a great deal of it It is a good deal like spiritua^m 

[ lat the present time, more especially when we come before a court— the 

I more we investigate It the less we know about It. 1 do not believe in one- 

^balf of the caaea of injuries to the spine and I do not take much stock In M. 

Now when I can read the Dr. 'a paper over and meditate upon it there 
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might be Bome things that I could say; but I do sot core to discusa the 
paper at the preeent time. 

Dr. Brlgge, Michigan— The question relative to this paper are prob- 
ably of far more Importance to us In a medico-legal aspect aa surgeons, 
than any other QueBtlonB that will come before ub for discussion; and be- 
fore proceeding we should give this subject a careful consideration. We 
shoold, if possible, define some position that we as surgeons can take at the 
time when we pronounce a condition— a spinal concussion at th6 time 
the symptoms arise. The most of the symptoms that have come un- 
der my obaerralion have arisen some months after the said injury has been 
produced. There arc phenomena that we should be able to discern and 
settle this question at the time that these injuries are said to have been 
sustained. I hope that we will not go by this question without establish- 
ing some precedent by which we can be governed in future in these mat- 
ters. We are often called upon In tie matter of testimony relative to these 
conditions and, from the poaltions we occupy to-day and with our present 
knowledge, it Is almost Impossible for us to taie the iwHitlon that will 
protect ourselves, to say nothing about protecting others. I hope this sub- 
ject will receive a fuD, careful and candid eonsideratlon and that It will 
occupy us a couple of hours In its consideration. 



Injuries of the Spinal Cord and its Envelopes without 
Fracture of the Spine.— Anatomical Landmarks. 



rsj 



itlN JAI 



Mo.] 



It Is neither my purpose nor desire in this paper to enter into the minute 
or histological anatomy of the spinal cord. Time does not permit. There 
are, however, some features of the gross anatomy and of the relation of 
the cord and its investments, the clear imderstanding of which I consider 
of much Importance In the conaideration of the general subject imder dis- 
cussion. To these points, I shall as briefly as possible call your attention. 

VERTEBRA I, COLUMN-SPINAL CANAL. 

The spinal eord, with its Investir.g membranes, Is situated in and pro- 
tected by a canal In the vertebral column known as the neural or spinal 
canal. This canal is made up of a number of segments or rings, each 
foinied by or constituting an Individual vertebra. These segments when 
articulated together and firmly connected by the various vertebral Uga- 
raenls, form on osseo-ligamentous canal extending from the foram 
num above to the apex of the sacrum below. 

The walls of this canal are formed by the bodies of the vertebrae In 
front; the pedicles, transverse, and articular processes laterally; and the 
laminae and spinous processes behind. The Imdies whlcli consist of a 
of cancellous with a thin Incrustation of compact bony tissue, 
shape from the segment of an ellpse with long diameter transversely al- 
most to that of a drcie. They form the principal bulk of the vertebral 
column and ore united by (1) the inter- vertebral flbro-cartUages, and (2), 
the anterior and (3), posterior common ligaments. This portion of the 
column forms the posterior wall of the neck, thorax, abdomen and pelvis; 
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le deeply situated and safely protected from danger of most forms of direct 
violence. The neural arch wliicli completes tlie circumference le formed 
by tlie pedicles aud laminae bearlug tlie imusverae, articular oud spinous 
proeefises. The pedicles project backward from the postero-Iftteral asiwct 
of thii bodies on either side. They are not connected by llgameuta. but be- 
tween eonsecQtIve pedlcloa spaces are left, whlcb, bounded in front by 
tile bodies imU lieliind by the articular processes, constitute the Invertebral 
foramina through wliich the spinal nerves malte their esit 

Tlie articular processi's of contiguous vertebrae are Joined together by 
capsular ligaments, and form the posterior boundary of these foramina. 
Tlie laminae are closely miited by the lijfamenta subflava; the transverse 
processes by the intertransverse ligaments; and the spinous processes by the 
Bupra-and inter-splnous ligaments. Thus a complete canal Is formed open- 
ins only through the intervertebral foramina. The posterior aspect of 
this canal, or the neural arch, is further covered aud protected by the many 
layers of thick doi-sol muscles occupying the vertebral grooves; particuMriy 
by the Erector Spinae with its accessory prolongations and the Multifldus 
Spluae. The Upjj of the spinous processes are alone subcutaneous. 



CORD AND MEMBRANES. 

If we were now to dissect ofC the dorsal muscles overtying the column, 
and then remove by section that portion of the neural arch formed by the 
laminae and spinous processes throughout the entire length of the canal, 
wo would open up the cavity of the spinal canal and expose to view, lying 
within, the spinal cord and its enveloping meninges. We are at once im- 
pressed with several marlced differences between the arrangement here, 
and that of the brain and its meninges in the cranial cavity. 

Pirrt. So completely is the cavity of the skull fiDed up by the brain. 

, that frequHitly in trephining and other operations, even a considerable 

bulging of the brain substance into the opening in the skull is observed. 

The cord aud its membranes in contrast do not nearly fill up the cavity 

of the neural canal, but lie loosely in its interior. 

Second. The dura mater of the cord is not attached to the walla of the 
canal eicept loosely at some points by fatty tissue. The spinal canal has 
a separate Independent periosteum, which takes the place of and is con- 
I Unuous with the periosteal layer of dura mater found In the brain. In 
I Ihi; cord tbei'efore we have only the supporting layer of dura uiater, and 
} evrai here It differs In the further fact that it is well separated from the 
; cord and does not send prolongations Into its Assures. 

Third. Between the periosteum of the canal and the dura mater there 
f 1b some considerable space, the extra-dural space. In which we find a cer^ 
lunt of loose cellular or fatty tissue and also some venous plesuses 
< of large size and great tortuosity. 

The dura mater sends off tubular prolongations which accompany aud 
I Invest the spinal nerves at their exit, finally merging into the connective 
I tissue sheaths of the nerves. These uen-e roots In thetr course are not 
f taut, but lie loosely in the theca, thus allowing considerable movement of 
I Hie cord in the canal without danger of laceration of the nerve fibers— 
L an important provision. 

The arachnoid is separated from the dura mater by a narrow sub-dural 
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space, containing a small amount of cerebro-spinal fluid. Between it and 
the pia mater is a much larger space known as the sub-arachnoid space 
also filled with cerebro-spinal fluid. Passing between these two membranes 
at various places are slender filaments of sub-arachnoid tissue, less abun- 
dant, however, than in the brain. 

} The pia mater presents two layers the inner layer closely investing 
the cord and* dipping down into both anterior and posterior fissures; the 
outer dipping into the anterior, but not the posterior fissure. 

CORD. 

On dividing the dUra mater and arachnoid by a longitudinal incision 
and reflecting these membranes, the cord, with the anterior and posterior 
nerve roots, are exposed within. Another feature of importance is 
now observed, namely: that the spinal cord does not extend the entire 
length of the canal, but terminates on a level with the body of the second 
or s(>iiu?tim(*s the first lumbar vertebra. A short distance above this point 
it begins to taper, forming the conns medullaris from the apex of which 
the pia mater is continued downward in the form of a slender loose fila- 
ment, the filum terminale, or terminal filament, containing little or no 
nerve substance. This filament also becomes invested by the dura mater 
below and ends in attachment to the base of the cocyx. 

COURSE AND DIRECTION OF NERVE ROOTS. 

It*is interesting and important to observe the course and direction of 
the nerve roots as they pass from their origin from the cord to their exit at 
the intervertebral foramina. 

In the first spinal nerve the course is slightly upward and outward; in 
tlie second and third almost horizontally outward; and from here on the 
(»bl1quity is increasingly downward and outward. Those nerves taking 
their origin from the lower extremity of the cord, have an almost vertical 
direction downward, extending far below the termination of the cord Itself. 
Prom the peculiar appearance presented, they constitute what is called the 
cauda-equina (horse-tail). 



TOPORGAPHY. 

The spinous processes of the vertebrae being our only available land- 
marks, it is well from a diagnostic standpoint, to observe the relation of 
the superficial origin of the spinal nerves to these spinous guides. To tliis 
rnd. I here append the following complete table prepared by Reid, wliich 
I extract from Morris' excellent text-book on anatomy. A 'signifies the 
highest and B the lowest point of origin. 

Second Cervical. 

(A.) A little above the posterior arch of atlas. 

(B.) Midway between posterior arch of atlas and spine of axis. 

Third Cervical. 

(A.) A little below posterior arch of atlas. 

(B.) Junction of upper two-thirds and lower third of spine of axis. 



* » • • • , • 

• » • • • • • 

• * • to * ' 
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Fourth OervlcaL 

(A.) Just below upper border of spine of ajds. 
(B.) Middle of spine of third eervleal vertebra. 

Fifth Cervical. 

(A.) Just below lower border of spine of axis. 

(B.) Just below border of spine of fourth cervical vertebra. 
Sixth Cervical. 

(A.) Lower border of spine of third cervical vertebra. 

(B.) Lower border of spine of fifth cervical vertebra. 

Seventh Cervical. 

(A.) Just below upper border of spine of fourth cervical vertebra. 

(B.) Just above the lower border of spine of sixth cervical vertebra. 
Eighth Cervical. 

(A.) Upper border of spine of fifth cervical vertebra. 

(B.) Upper border of spine of seventh cervical vertebra. 

First Thoracic. 

(A.) Midway between spines of fifth and sixth cervical vertebra©. 
(B.) Junction of upper two-thirds and lower one-third of interval be- 
tween seventh cervical and first thoracic vertebra. 

Second Thoracic' 

(A.) Lower border of spine of sixth cervical vertebra. 

(B) Just above lawer border of spine of first thoratic vertebra. 

Third Thoracic. 

(A.) Just above middle of spine of seventh cervical vertebra. 
(B.) Lower border of spine of second cervical vertebra. 

Fourth Thoracic. 

(A.) Just below upper border of spine of first thoracic vertebra. 
(B.) Junction of upper one-tliird and lower two-tliiixls of spine of Third 
thoracic vertebra. 

Fifth Thoradc. 

(A.) Upper border of spine of second thoracic vertebra. 
(B.) Junction of upper one-fourth and lower three-foui'th of spine of 
fourth thoracic vertebra. 

. . » 

Sixth Thoracic. 

(Al.) Lower border of spine of second thoracic vertebra. 

(B.) Just below upper border of spine of fifth thoracic vertebra. 

Seventi Thoracic. 

(A.) Junction of upper one-third and lower two-thirds of spine of fourtli 

thoracic vertebra. 
(B.) Just above the lower border of spine of fifth thoracic vertebra. 

Eighth Thoracic. 

(A.) Junction of upper two-thirds and lower one-third of interval be- 
tween spines of fourth thoracic and fifth thoracic vertebrae. 
(B.) Junction of upper one-fourth and lower three-fourths of spine of 
sixth thoracic vertebra. 

Ninth Thoracic. 

(A.) Midway between spines of fifth and sixth thoracic vertebrae. 
(B.) Upper border of spine of seventh thoracic vertebra. 
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Tentli Thoracic. 

(A.) Midway between sjilnes of sixth and seventli tlioraelc vprtebrao. 

(B.) Middle spine of eightb thoracic vertebra. 
Eleventh Thoracic. 

(A,) Junction of upper one-fourth and lower three-fourths of spine of 
seventh tlioraclc vertebra. 

(B.) Just above spine of ninth thoracic vertebra. 
Twelfth Thoracic. 

(A.) Junction of upper one-fourth and lower three-fourtlis of spine of 
eighth thoracic vertebra. 

CB.) Juet below spine of ninth thoracic vertebra. 
Plrat Lumbar. 

(A.) Midway between spines of eightli anil ninth thoruL'ic vertPlirae. 

(B.) Lower boi-der of spine of tenth thoracic vertebra. 
Second Lumbar. 

(A.) Middle of spine of ninth thoracic vertebra. 

(B.) Junction of upper one-third and lower two-thirds of spine of 
eleventh thoracic vertebra. 
Third Lumbar. 

(A.) Middle of spine of tonth thoracic vertebra. 

(B.) Just below spine of eleventh thoracic vertebra. 
Fourth Lumbar. 

(A.) Just below spine of tenth thoracic vertebra. 

(B.) Junction of npper one-fourth and lower three-fourths of spine of 
twelfth thoracic vertebra. 
Fifth Lumbar. 

(A,) Junction of upper one-third and lower two-tUrds of spine of 
eleventh thoracic vertebra. 

(B.) Sliddlo of spine of twelfth thoracic vertebra. 
First Sacral. 

(A.) Just above lower border of spine of eleventh thoracic vertebra. 

<B.) Ijower border of spine of first lumbar vertebra. 
Oocygeal. ' 

(A.) Lower border of spine of first lumbar vertebra. 

(B.) Just below upper border of spine of second lumbar vertebra. 

VESSELS OF THE CORD. 

The vascular supply of the cord and its envelopes is quite abundant, 
and the anastomosis especially free. Of the arteries there are anterior, 
posterior and lateral spinal, and medullary brani:hes, derived from the 
vertebral, aBCendini; cervical, intercostal and lumbar arteries. These vessels 
enter the spinal canal throu^ the intervertebral foramina and by tree and 
ramifying anastomosis supply nil its contents. 

The venous distribution is especially interesting. Of the spinal veins 
there are two sets. 

(1.) Xhe extra-spinal veins which form large plexuses both in front 
of the bodies of the vertebrae, the anterior extra-splnal plesuses. and also 
behind in the vertebral grooves, the dorsal extra-spinous plexuses. 

(2.) The intra-spinal veins. To this second set belong the large plexus 
tiefore mentioned which is situated between the dura mater nnd spii 
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canal on the posterior surffice of the dura and called the posterior Intra- 
spinal plexus. This plexus receives communicating branches from the 
posterior extra-spinal plexueea ■which pierce the Interlamlnar ligaments and 
enter the spinal canal. la addition to this plexus we have two pairs of 
longitudinal vein trunks, the anterior and posterior longitudinal spinal 
veins. These trunks further communicate with each other by numerous 
transverse branches, both In front and behind. Into the anterior veins 
empty the venae basis vertebrnmm, wliich emerge from the cancellous 
substance of the bodies of the vertebrae beneath the posterior common 
llgiiment. Finally there are numerous medullary veins wliicb supply the 
aabatanee of the cord. In connection with the veins of the cord there are 
two points worthy of note: (1) That the spinal veins have no valves and 
henee readily dispose to congestion. (2) That many of these vrfns are In 
close relation to the vertebral ligaments and Injury to the latter are there- 
fore liable to be attended by more or less venous hemorrhage. 

In cloBlug there are some points which I desire to impress upon our 

First— The cord is enclosed in a complete osseo-llgamentous canal, the 
spinal or neural canal. 

Second— This cinal is deeply situated and protected by many overlying 
Btracturee, 

Third— The cord does not by any means fill the cavity of this canal 
either transversely or longitudinally, but lies loosely in its interior with 
considerable surrounding space. 

Pfurth— The cord is not connected to the walla of the canal except 
where tiie spinal nerves make their exit, and these connections are not 
taut, but extremely slack. 

Fifth— Between each of the Inviting membranes a quantity of cerebro- 
spinal lymph is found, so that the cord is not only surrounded by, but 
practically floats In fluid. 

In view of these ficts I think I am warranted in concluding that no 
vital, oi^n in ilie entire hnni.in economy is more thoroughly protected 
from violence than the spinal cord, and that, viewed from the standpoint 
of an anatomist, "concussion of the spine," strictly speaking, is a stractuml 
Impossibility. 



Injuries of the Cord and its Envelopes without Fracture 
of the Spine.— Physiology. 
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In complying: with ft request from the committee on program to offer 
a few words on the anatomy and physiology of the spinal cord, I am quite 
sure no member of the Committee, or even of this Association, would ex- 
pect from me anything which could be considered original, or even the 
expression of any fact or theory which cannot be found In the text-books 
or In many of the recent pubUcatlons on this subject 

I presume a limited portion of the time of this Association In previous 
meetings has been and will continue to be taken up In a discussion of the 
3 effecting the spinal column or spinal coi-d. and it is, therefoi'e. 
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emlnenUf proper at tbia tlnie to preface tlie subject under discussion by 
reriewing BOme of the soUeat or Important points touching the construc- 
tion and function of this part of the nervous system. In tact, I am dis- 
posed to tblnh that the object of your Committee In mailing this part of 
yoar program was simply to have rehearsed in a condensed manner the 
essential facts of physiology, thus refreshing the memory ot those gentle- 
men who bave In charge the more important part of the progriini, namely 
the dlBCuaaion of the cord in a pathological point of view. 

I need not remind the members of thla organization, who have so long 
been Bssodated with mllway surgery, that whatever may bave been the 
character or nature of the injury sustained by a passenger or employee 
in the railway accident, the importance which the spine has always played 
in making up ii claim for dnmages. 

In fact, I doubt If any injury sustained in a railway accident, how- 
ever Blight, insignificant, or ridlculona, it may hare appeared, has ever 
occurred without the aplne having serred a purpose In magnifying thp 
extent and importance of the injury. 

Until the publication of Erichaen's book such was not the case. The 
medical expert relied upon hia own Judgment in dlscriniinating between a 
real or fancied injury, basing his claim upon common sense reasoning, dis- 
carding theories which were without foiuidation, and asserting tbe presence 
of a lesion only when an antop^ liad previonsly estabUsbed the presence 
of a like condition. 

The spinal cord Is a cylindrically shaped organ, sixteen to eighteen 
Inches in length, and relatively sliorter in women, welgbing, wben divested 
of its membranes, about one ounce. It is held in the vertebral canal and 
reaches to the second lumbar vertebra, in all persons except new-bom In- 
fants, where it is found to extend to the third lumbar vertebra. It is di- 
vided by name according to the divisions of the column into cervical, dorsal, 
lumbar and aacral portions, and corresponds with all of the nerves given 
off from these sections. It is nearly round in shape upon section, except In 
the lower region of the cervical where it is somewhat flattened antero- 
posterlorly. The average diameter of the cord throughout its length is 
about two-flfths of one inch, and has on its course two noticeable enlarge- 
ments in the cervical and lumbar regions. It la covered and surrounded 
by three membranes corresponding in construction and name the same na 
envelop the bratn, namely, tbe dura mater, arachnoid and pla mater. 

The dura mater has the some relation to the cord as it bears to the 
brain, an external covering extending from the foramen magnum, to the 
edge of wliich it is attached, and extending dovm as far as the second 
sacral vertebra. 

It is readily seen from Oils that Its cavity Is much longer than the 
spinal cord. It extends to the second sacrnl vertebra and is held loosely 
In this bony canal by twenty-two lateral ligaments. 

The arachnoid, as its name implies. Is thin, nearly transparent, and is 
found lying over the cord and roots. Internally it is attached and 
nected by tissue filaments to the Internal membrane or the pia mate 

The latter covering has a vascular sheath closely applied to the cord. 
and upon which the cord depends for Its nutrition. We have an arachnoid 
cavity existing between the dura and arachnoid membranes, in which 
found a small quantity of fiuld; also a cavity existing between the arachnoid 
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and pia mater in whicli is found a larger quantity of flnid, both cavities 
connecting with like spaces in the brain, and recently lias been determined 
that the cavities connect witb each other. 

The spinal canal le much larger than the spinal cord, which allows 
great latitude of motion to the cord, In most of Its estent between one- 
half and one Inch. 

Anatomically conMdered, the cord Is divided Into ciilumns called an- 
terior, lateral and posterior, composed of gray and white matter, the gray 
internal to the white and having anterior and posterior horns or roots and 
aiTflDgod veiT much like the letter H. 

The anterior horns do not approach the surface of the cord to the 
Bame extent as the posterior and they lack a very Important development 
found upon the posterior homa outside of the dura mater, namely, the 
posterior ganglion. 

The white matter or extorual envelope of the spinal cord is the nat- 
ural conductor of Impressions to and from the cord cells and the means of 
communication between the brain and remote parts of the body. 

The gray matter is composed of cells arranged In groups and sur- 
rounded by a plexus of cell processes and nerves; the cell groups are named 
In accordance with their position, internal, anterio-lateral, median, pos- 
terior and the cells of Clark's column. The cells of the anterior boms are 
large compared to the posterior and they vary to a certain extent in size, 
in different porilons of the cord, being larger in the cervical and sacral 
enlargements of the cord than in other portions. 

Beside the anterior and posterior column, composed of gray matter and 
forming so large a part of the spinal cord, and upon which the cord de- 
pends more especially for its many and peculiar functions, we have im- 
bedded In the white substance in the posterior part of the cord, and upon 
each side of the posterior median Assure, the columns of Goll, and lying 
In close proximity to, and In contact with the posterior horn. Is the column 
of Burdach. 

Outside of the gray matter formed between the anterior and posterior 
horns, occupying the space known as the lateral column, are foimd the 
portions called the "direct cerebellar tract," "Gower's tract" and the 
"crossed pyramidal tract." Lying anterior horns of the gray matter are 
found upon each side of the anterior, median fissure, the direct pyramidal 
tract, connected with and a part of the column of Turch. 

The motor fibers of the cord can be traced only to the anterior and 
lateral colimins, and those found iu the column of Turch are connected 
wltt the corresponding hemisphere of the brain while those of the crossed 
• pyramidal tract are connected with the opposite hemisphere. 

The posterior columns of each side. Including those of Goll and Bur- 
' dach, convey sensory nerve fibers which are connected vrith the tactile 

« and to the fibers connected by the commissures; it Is therefore notice- 
able that In thin portion of the spinal cord both tactile sensation and co- 
ordination of muscle are found. 

It is attributed to the lateral columns of each side, the probable power 
of conveying through the vaso-hotor fibers the properties of sensation. 

The fimction tinown ns trophic Is attributed to the nerve cells found 
*■ in the anterior horns of the gray matter and It has been noticed that when 

destroyed or the nerve fibers arising from them undergo degeneratior 
[ tnusdes supplied by those fibers undergo atrophy. 
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In a physiological point of view, tlie functlona attributed to the dlT- 
ferent portjona of Che spinal eord uiu be aummiirized as follows: 

The white matter is a conductor of nerve impulses; the crossed py- 
ramidal tracts carry motor impulses In a downward direction from the 
brain; a few libera can be traced to miisclos connected with the same ^de, 
which explains that in hemiplegia there is more or lees weakness on the 
healthy side. 

To the columns of Goll are attributed tlie special sensation from the 
muscles and arliculatlons by way of the root of the same side. When these 
portions are diseased, there is, as is well known, a loss of the sense of 
position of the limb, or loss of the power of esdraaUug weights and of 
coordination of muscular effort. The fibers of this column cross in the 
meduJla. 

The general function attributed to the colimms of Burdach is known 
as tactile sensations; coming in from posterior roots of the oppo^te side, 
they contain many associate Hbers which connect them with each other 
and with their fellows of the opposite side. 

The sense of pain known aa the "pain fibers" or "escito-refles: fibers," 
which originate from the posterior root, run through the columns of Bur- 
dach and reach the motor portion of the spinal cord In the anterior horns. 
Other fibers also are traced to the column of Goll. It Is therefore well im- 
derstood that through these columns the impulses are connected to most of 
the sensory and motor portions of the cord. When disease attacks these 
columns, you have a variety of symptoms, as pain, anaesthesia, ataxia and 
more or less loss of the reflesea. The fibers of this column cross at once 
to the oppo^te aide. 

The tract Imown as the "anterio-lateral" conduct the sensations of pain 
and temperature which have been communicated from the opposite side 
and Is carried by the anterior and posterior commiasurea. 

The different colls or nervea of the cord are so arranged in plexus 
groups, presiding over certain functions, that they respond in a more or 
less definite way to stimulating Impressions. For Instance, the dlio-sptoal 
center extends from the 7th cervical to the second dorsal segment and 
when anything Interferes with Its normal condition by stimulation, it causes 
the pupils to contract 

The genital centers reach from the first to the third sacral segment 

The bladder and rectal centers are in the fifth sacral segment, the 
bladder being perhaps a trifle lower. 

The vaso-motor centers spinal extend from the second dorsal to the 
second lumbar portions. 

The gray matter chiefiy contains groups of cells which act as centers 
and have power of distributing nerve Impulses. The arrangement of the 
cells in different portions of the cord are somewhat peculiar, the larger ones 
being on tlie outer surface of the horn and send fibers to the larger muscles 
of the body; the more central ones are connected with muscles having 
more delicate fimctlons and the smaller, still, in the central portion of the 
cord matter, are known as trophic cells and bear an influence upon the 
bones and Joints and the functions of secretion; among some of these 
groups are mentioned as spindle-shaped cells and Impuiaes communicated 
to these cells are carried directly to the cerebellar tract and to the brain 
Itself. 
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It Is uot sufficiently established to warrant the unqualiBed stutument 
that the fimetJons accorded to the splndle-shtiped cells la to conduct im- 
pulses from the viscera and to the coordination of uniflcles. They are no 
doubt, in some way, connected with and associated in the functions at- 
tributed to the columns of Goll and to Clark'a column which acts as a 
cotter for the Taso-dllators. 

It camtot be fully attributed to tlio posterior horus, the function, alone, 
of Sfuaatlon, but in these bonis largely exist a function connected Mdth the 
tactile-pain refleses and temperature. It is, hower, well established tliat 
In the posterior boms he the trophic centera for the Joints, skin and bom«. 

By reference to the accompanying diagram the reader will be able to 
trace the different columnB aa shown by a transverse section. 




Tot ns to arrive at a, deHnite conclusion regarding the general prop- 

1 erticL' and functions of the spinal cord, It Is necessary to carefully weigh 

\ Rnd consider all the conBlcting statements made by authoritiea upon this 

ftsnbject It is a problem of no easy solution when it la found that even 

I Galcm made many experiments upon animals, carefidly noting the effects 

t.ef injuries to different portions of tiie cord and publlfihed the results of 

Ills observations, established even at that early period certain facts which 

have stood the test of criticism and are acltnowledged to be fundamental 

facts. 

We are indebted to Stilling, Clarke, Kolleker, Magendle, Brown-Sequard, 
Flint. Starr. Dana. Chanvenn and a score of others who have made the 
phy^ology of the brtiln and spinal cord a life study and have added much 
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to our knowledge of this complex and important subject. Has any portion 
of the human body received so much, careful study and investigation as 
this and cnia the anntomist or physiologist find a greater reward for his ef- 
forts than la shown In the well established facts pertaining to the cerebro- 
spinal aystem? 

Electricity, the microscope and eipertments upon living animals have 
enabled us to settle questions long under dispute aud discussiou regiinliiig 
the functions of nearly every portion, cohsmn or cell of the spinal cord and 
to clear a cloud of doubt so long surrounding our knowlertge of the rehi- 
tloni) which exist between the functions of the cord aud remote iiiiits nf 
the body. 

While there may yet be many questloBS unsettled respecting the fiuic- 
tlons attributed to the central pyramidal tract, columns of Turcli, (Joll aud 
Burdach, or the physiologiciil relations which they bear to eacli ether. 
Still, enough has alreacly been determined to settle the important points 
Inrolved in thia discussion. 

After carefully reviewing all the essential physiological facts advanced 
by authors and experimenters during 'the past century. Prof. Flint Is able 
to extract from this accumulated evidence the material necessary for ua 
in forming an opinion and enabling us to solve many of the Intricate prob- 
lems associated with the study of this topic. His summary of the spinal 
cord as a conductor of both motor and sensory impressions, contains to 
my mind a full resume of the entire subject He says: 

"The antero-lateral columns of the cord, comprising tliat portion in- 
cluded between the anterior median Assure and the origin of the posterior 
roots of the nerves are insensible to direct irritation, and serve as con- 
ductors of the motor stiniulus from the brain to the anterior roots of the 
nei-ves. If these columns be divided, voluntary motion is lost in all parts 
below the section. If the rest of the cord be divided, leaving the nntero- 
lateral coliunns intact, the power of voluntary motion remains. Through- 
out the greater part of the cord, this action is direct, and division of the 
aniero-lateral columns on one side produces paralysis of motion on the 
corresponding side of the body. There is a decussation of the motor fibres 
at the medulla oblongata, and a partial decussation in the cord itself In 
the upper cervical r^on. In the dorsal region and below, the motor con- 
ducting fibres are situated chieSy in the anterior columns; but in the cervi- 
cal region, these fibres pass to the sides and are contained chiefly In the 
lateral columns. The conductor of motor stlmulua is probably not aifected 
exclusively by the white substance, but is transmitted in part by the gray 
matter. 

The gray substance of the cord serves as the medium of transmission 
of sensory impressions to the brain. This is effected ctiiefly by the gray 
matter surrounding the central canal, but it may take place to some extent 
In other portions. If the entire gray matter be divided, with but slight 
injury to the white substauce, sensation is lost in all parts rttuatod below 
the section. The white substance does not conduct sensory Impressions to 
the brain, either in the antero-lateral or the posterior columns. The most 
probable function of the wlfite substauce of the posterior columns is to 
unite the diiferent segments of the cord together by longitudinal com- 
missural fibres; and this portion of the cord has an impoi'tant influence in 
coordinating the muscular movements. 

The sensitive nerve-fibres from the posterior roots of the spinal nerves 
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paba in the cord for a Bliort distance upward and downward. They then 
penetrate the gray matter, and decueaate througliout tlie entire length of 
the cord. Bivlaion of one lateral half of the cord is followed by complete 
paralysis of motion on the cotTesponding side of the body in all pnrts be- 
low the section; anaesthesia in all parts below the section, on the opposite 
side of the body ; and byperaesthesla in the parts below the section, upon 
tbe coTresponding side of the body. 

The anatomical points bearing upon the physiological action of the 
cord, are the followtng; 

The flbi-es from the autei'lor roots penetrate the anterior gray comua 
directly and are immediate connection with the prolongations of the motor 
cells. The motor ceHa also have prolongations which pass to the brain 
In the white substance. The motor fibres are thus directly connected with 
the cellular elements of the cori], the elements probably concerned in re- 
flex movements, and the celis are in connection with conducting fibres to 
the brain. 

The fibres from the posterior roots take several directions. Some of 
them pass to the gi-ay substance. A portion passes to the piwterior columns, 
some extending upward and others downward. The decussation, which ia 
rendered certain by physiological experiments, baa not been satisfactorily 
followed by anatomiBts. It undoubtedly talies place in the gray substance, 
probably in part by a crossing of the fibres themselves, and In part by a 
crossing of prolongations from the cells with which certain fibres from the 
josterior roots are connected. 

For convenience of reference I subjoin a table (partly formulated by 
Dana), wliich shows the subdivision of the anterior, latciHl and posterior 
coluums in detail: 
The anterior columns are divided into— 

Direct pyramidal tract. 

Anterior fundamental coiuian. 
The lateral columns are divided into— 

Lateral fundamental columns. 

Lateral liroiting layers. 

Crossed pyramidal tracts. 

Direct cerebrellar tracts. 

Antero-lateral ascending tracts, or Glowers' colnmn. 
The posterior columns are divided into — 

Poatero-intemal column or column of Goll. 

Posterior-external columns or column of Burdach. 

Rim zone, or column of LIssauer. 
Eurdach's column is divided into— 

Anterior root zone. 

Middle root zone. 

Oval root aone. 

Posterior root zone. 
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Injuries of the Cord and Its Envelopes without Fracture 
of the Spine.— Experimental and Clinical Research. 
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Befoi-e I proceed with my lines I take this opportunity to sincerely 
thEtnk you and the members who have tionorBd me with the position which 
should have tieen filled by our Ir.te dlstlugulahed brother, Dr. Watson. I 
may say, also, in this coauectlon that it is very cnmcBtly to he hoped that 
the scitntiflc worli of this assodation will be on a level with, or rather 
alHJTP the level of, what has been accomplished In his direction by surgical 
sodetiea in tiiis coimtry up to the present time; becaiise of iill the branches 
of the surgical art, there are none, perhaps. In which there Is greater neces- 
sity, for the railway surgeon to be skillerl and efficient In, than those lesioUH 
of the spine of traumatic origin. (Applause.) Before commencing; a con- 
sideration of thla part of ray study of spinal lesions, I must acknowledge 
my ultei- Incapacity, to fill that hiatus, which the relentless bond of fate- 
has occasioned, in the present instance through the death of our beloved 
and honored, fellow-m ember, Dr. B. A. Watson; that ^ant mind, accom- 
plished scholar, iudefatigiihle worker, and one of the greatest, if not tJie 
greatest, of American surgeons of his time. 

Ho was uot only a man profoundly learned in every thing, cognate to 
th.J craft of surgery, hut he was also an independent and original investi- 
gator; and Ins love for tmth and Justice were among his most dominant 
Characteristics. To him, more than to any other of tiie great lights who 
have been benefactora to mankind, for advancing in our knowledge, and 
placing the study of traumatic spinal lesions on a aoimd scientific Ijasis, are 
we, and the whole professional world indebted. 

In the same briUIant galasy as Wells and BIgelow of Boston, Marion 
Sims of New York, Senu of Chicago, and others, the name and fame of 
Wntsou, rests, as one of those, few who have shed luster on American 
BurgeiTr whose names in memory we reverence and whose work \vlli last 
as long as posterity Itself. 

Dr. B A. Watson was one of tliose few Independent observers, who, 
whilH they maintained the highest respect for Mr. Brichsen, and not for 
a moment questioned his honesty or sincerity, never, however, could Quite 
reccncUe themselves to those doctrines and theories on which he con- 
structed the "railway spine." He, on the contrary, reasoning on the 
syloglsm which la recognized as a law In all traumatic lesions of the human 
body, took issue with the English sut^eon and boldly declared that the 
rachidlan structures were subject to the same Identical pathological laws, 
when they sustained physical violence as any others; and, tliat after spinal 
injuries, clinical symptoms must correspond with patliological changes. 
But, however rational this assumption migljt seem, it was yet a mere 
allegation without support. 

This, Watson fully appreciated himself; and hence, in order to for once, 
and all time Incontestthly demonstrate the soimdness of his position, he 
turned to experimental surgery, on the anaesthetized lower animiil. Spealc- 
ing Mmself on the subject, ho said: "The author was prompted to under- 
take tills laborious investigation In order that he might add aomelhing if 
possible to our present limited and veiy unsatlafactory knowledge of those 
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lesionB which hnrt fieen dlscuBSeti by BrlchBai and Page, luider the captfnn 
erf 'Nervous Shock,' 'OoncuBsIon.' 'Injury of the Spine and Spinal Cord,' 
etc."* 

His experimental work occupied nearly five years; entailed an enormous 
sacriflce of lils personal attention, a lai^e flnanctal outlay, arrest and 
many flnes. But. with ii strong and unshaken determination, he Anally 
overcame all obstacles and triumphantly completed his series of experi- 
ments of concnssive injuries of the spine, tranmatlrfng therefor 141 dogs. 
The work of experimentation, committing to record and publishing this 
BcrieB was completed In the spring of 1890. 

No doubt, had not his general health commenced to give way soon 
after this Immense task was imdertaken wc would have been favored at' 
this meeting with another series, which would have aided to illume an- 
other phase of spinal Injury besides "ConcuaMon." 

Thinking that possibly Dr. Watson had material arranged for this ses- 
sion before he was suddenly called away, I wrote to bis family witb the 
hope that an extant, posthumous essay, might relieve me of the anxiety 
and responsibility wldch my present task Involved. But in this respect I 
have been disappointed; as Dr. Ingels, the late doctor's son-in-law, informs 
me that none such was prepared; and that the scattering data collected 
could not be well utilized by me; besides a full consciousness of my in- 
ability to do anything more than give the "Shadow of the Substance" as a 
substitute for our distinguished deceased colleague, I see, as I take up the 
subject that I am confronted by another difficulty. It will be noted that 
we arc eupposed to be restricted by the title of this dlacusalon to "Injuries 
of the Cord and Its Envelopes Without Fracture of the Spine." This title 
strikes me as being so vague and indefinite as to very seriously embarrass 
and confuse our studies: besides, very materially diminish the full value 
of our researches and conclusions. This is self-evident when we essay to 
Interpret wliat is meant by the spinal cord and what we are to understand 
by its envelopes. All text books on anatomy Include the meninges as an 
integral part of the spinal cord. 

If, in this flrst part, we accept this in Its literal sense, and that estab- 
lished by general usoage, we must Interpret Its envelopes to refer to the 
vertebral walls, muscles, fascia and Integument. 

It we are to rest on that constnictlou of term, then Indeed we must 
Include under this category a number of lesions, for injuries extrinsic of the 
anatomical elements of the spinal cord are as common and harmless as 
those Intrinsic to the cord are unusual and grave. 

If we must eUminate fracture the field is greatly narrowed; for, in my 
eiperience, serious Injury to tlie spinal marrow, without fracture of bone 
or displacement par arrachment by the tearing of ligaments, except in 
punctured wounds of the cord by narrow, sharp-pointed Instruments, is 
comparatively uncommon. Hence, t£ we must eliminate the term fracture 
In its broadest sense as laceration of the vertebral ligaments and arteries 
and diastasis of the smaller apophyseal articulations, then, Indeed, the ex- 
tent of our labor will be very greatly reduced, for, as a rule, it Is utterly 
Impossible for violent disorgauMng force to act on the medullary elements, 
without having in its transit through the soft -parts and osseous walls Im- 
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parted a ma.xliniiTn of its force, first, on such resisting straetores as lie in its 
way. Frederick Treves, in his "Handbook on Anatomy," compares the 
spinal cord to a body, which is suspended in a fluid medium on every side, 
encased by powerful protecting walls. Now, he says, that it is quite im- 
possible to disorganize that floating body imtU the outer-lying structures 
first give way. 

Therefore, in spinal injuries of concussive, percussive and succussive 
origin it is quite evident in obedience to the same precise physical law 
traumatic lesions involving the medulla can seldom occur, except in as- 
sociation with serious injury to the overlying parts, or adjacent neighbor- 
ing organs or structures. There is yet another impediment in the way in 
this segregation of study, viz. : that as it is divided under thirteen separate 
heads a free expansion and imf ettered expression of opinion by each con- 
tributor is liable to lead to such an extension of the subject that it would 
be impossible for each worker to avoid trespassing on his neighbor's domain. 
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^ QBNBBAL OBSERVATIONS ON THE CKIMPABATIVE VALDK OF EXPERI- 
MENTATION ON THE SPINE OF THE LOWER ANIMAL AS CONTRASTED 
WITH CLINICAL PHENOMISA AND POST MORTEM DEMONSTRATION ON 
THE TRADMATISED SPINE OF MAN. 

In. approaching tlie study of lesions of tlie medullary subatance, men- 
ingeal and other Investments of the spinal cord It is proper that It should 
be clearly understood that the knowledge derived from experimentation 
thereon posBesaeB but a relntlve rather than absolute value when carried 
out, as it must be largely on the lower animal. Yet, in order to appreciate 
the mechanism in causatioii and to place the study ot phenomena and 
patliological changes obsorvikl in the rachldian structures after injury ou 
a scientific basis, with an opportunity to observe the complex morbid, 
anatomy of the grosser lesions, it is only by experiment conjoined witli 
cllnleal obaervatioD that this is poestble. Speaking on tWa subject* Dr. R. 
I,. Bowles declared that "Almost all the work of suigery is done liy the 
application of the laws of ptiysics. Injured parts and broken limbs are 
kept at n»t, dislocated limbs are placed in a natural poaltloD, redundancies 
are removed and deficiendes are supplied; crooked parts are made slraight; 
blocked and narrow ones made patent, stifCened Joints are made to move, 
orookcd limbs are put into shape, eyes made to see, that would not, ears 
made to hear. 

Surgery then is a department of physical science." 

Quo tLufc' from John Simon, he continues: "The experiments wiiicli give 
US our ItEowledge with regard to the cause of disease are of two sorts; on 
the oni! hand, we have the carefully preaiTanged, comparatlveiy few^ ex- 
perinieuts made l)y us in pathological labratories, for the most part on the 
lower animals; on the other hand we Lave the esperimeats which accidents 
do for uB, and above all, the incalculably lai^e amount of crude esperi- 
m^it which Is done by man on man under our present ordinary conditions 
of social life, and wMch give restdts for Interpretation." 

In contrasting commorcial experimentations, he cited the report of the 
London water companies from 1848 to 1853, in the presence of the cholera 
In which both gave the same results. But the commercial experiments cost 
many thousand human lives, while the sdentlflc experiments which were 
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InSnltelT more exact In. JuatUylug b. presumpUon of danger the lives of 
Juat four mice were sacriflced. Rosenthal (Die nervous system, page 12). 
speaking on spinal inflrmlties, said, "Contemporaneous medicine has applied 
all Its energies to dissipate the profound obscurity which has hitherto en- 
veloped deceased conditions of the spinal cord. The progrees of ex- 
perimentation even mixed with careful clinical investigation have equally 
contributed toward this end. In proportion as the light Is thrown on the 
morbid forms and types, hitherto unrecognlaed, grow more and more clear, 
take their place In the growing list of observations, and permit ua to hope 
that other phenomena, wliich iu-g still obscure will follow In their course. 
Spinal diseases for a long time misconstrued or passed by in aUence have 
been the subject of profounil study and extensive experimentation during 
our time which have greatly aided toward perfecting diagnosis and treat- 
Indeed, it must be conceded that experimentation occupies a position 
in Ihe front ranli in iiaportance as a means of enabling us to now lutel- 
llgeutly unravel the many complex problems wliich have hitherto rendered 
a dear comprehension of many human infirmities impossible. Nevertheless, 
while conceding tliiH, It siiould be distinctly understood that it can never 
talte the place of what Dr. Bowles has so graphically described as "those 
experiments on man caused by accident or injury," combined with thor- 
oughly, intelligent and painstaking work, post mortem. 

In a contribution* formerly submitted by me on spinal injuries, atten- 
tion was called to the wide 'Itfferetice In the nionil and physical make-up 
of man and the lower animal. 

The late Dr. Watson's experimente were directed solely to but one 
phase of physical injury of the spine. The force which was apphed was 
amausHve vlolenoei direct, evidently int«nded for the purpose of either 
supporting or refuting the claims of the "Railroad Spine," wliich is always 
said to follow eoncusalve motion. This aeries of experiments are unique 
in the history of surgery; and wtiat adds to their groat interest and value 
la a fact tliat the morbid anatomy and pathological changes were not only 
vouched for by Watson, but were carefully conducted, examined and re- 
corded by Dr. Frank Fergusson, the accomplished pathologist of the New 
York hospital. But the distinguished Investigator was met at the first step 
of his work witb Ihe most poignant disappointment, for not only did the 
concnasive force not concuss the spine at all in mans, but killed the animals 
outright througli bursling of the heart or blood vessels; while, in others, 
which escaped with their lives, some were merely "hobbled," others Huffered 
from rapture of the muscle, broken bones, and lacerated intera;il organs 
and one or two were able to get up and run away. 

As a matter of fact in tiiia aeries of 141 cases Ihere were but abont 
one-fourth In which the structures of the spine suffered any serious injury, 
and not a single case is recorded of disorganizing lesions of the medullary 
substance of the cord, or the meninges in which their investing osaeo-llga- 
mentum Investment escaped. 

Bui experimental work on the spine made to determine the effects of 
conmsslve force, aa 1 will later demonstrate. Is extremely inexact. We 
may invesHgate in the same precise lines in the three great cavities, but, 

dlagDosia and patbology. Jour. Am. Med. Abbd., Nov. 14, 1891. 
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there is no analogy in the simplicity of construction in one, and the com- 
plexity of construction in the other. 

With one who has an active service with traumatic surgical cases, in 
any one of our large modem cities, with high buildings and flagged side- 
walks, with extensive railway travel through the public thoroughfares, he 
will almost constantly have abundant opportunities to observe and study 
the results of spinal injuries on the living, and examine the seat of lesion 

in many post mortem. 

To the latter class of cases, those which may perhaps be designated 
"accidental experimentation" on the human spine, particular attention will 
be directed in the present instances; though there will be included a synop- 
sis of a series of experiments, which I have made on the lower animal, with 
a view of endeavoring to establish the most common anatomical site of intra- 
vertebral hemorrhage of a traumatic origin; besides studying the mechan- 
ism and immediate resulting consequences of direct violence, of wrenches 
and torsion of the spine. 
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PART I. 

EXTRINSIC AND INTRINSIC INJURIES OP THE BACK, WHICH, IN VARYING 
DEGREES, INVOLVED THE GREAT NERVE CYLINDER OF THE SPINE 
OR CEREBRO-SPINAL CENTERS IN MAN. 

Now proceeding to the study of spinal lesions, following in consequence 
of accidents, or direct mechanical force, it is easy to perceive tlie great 
difficulties which beset one's patli. For m Ddem studies and investigations, 
singular to say, but nevertheless true, has rendered the task more complex 
and intricate than ever. 

It has been my good fortune during the past ten years, particularly, 
to meet with and treat a large number of nearly every conceivable phase 
of spinal traumatism. The Ninety-ninth Street and the Harlem Hospitals, 
with which I have been connected as assistant and visiting surgeon during 
that period of time, until recently, included in their respective ambu- 
lance districts, all that territory north of the geographical center of New 
York City, and southward to Eighty-tlfth street, within this area, were 
all the railway approaches to New York City from every section of this 
country; very extensive freight yards; the three parallel lines of the 
elevated railway system, the cable, trolley and horse railways. 

And besides, as this territory of recent years has been the active center 
of very extensive building operations, blasting of ledges, factory industries, 
etc.. it is but fair to assume that my confreres in hospital service, with myself, 
have had abundant and unusual opportunities to witness, investigate and 
treat nearly every conceivable phase of traumatism; and that necessarily 
there must have been among the injured a considerable share of spinal 
lesions. 

I was not long in active hospital service before two things particularly 
attracted my notice. 

First — That in all grave spinal lesions little was attempted in the way 
of treatment of them except by palliative measures; and, second, that in 
those cases in which the local and general symptoms pointed to indubitable 
evidence of direct disorganization of the Spinal Cord they almost invariably 
pursued a promptly fatal course. 
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I Boon noticed another significant feature In connection wltb these 
several traumatisms, viz.: Tlint in seritius eraDki-ct>rtliallc injuries (more 
than 200 of which I have now separately studied and treated~140 re- 
ported up to July, 1890), when not immediately mortal there were, In a 
eoaslderabie share, disttuct evidences o( iiiflaumiatory clmnges, e\ten<line 
In a centrifugal direction and Involving the bulbar and spinal nerves, In 
the npper segment of the cord, before death. While, on the other hand, 
it is clearly evident to every one who has watched a spinal traumatism 
which pursues a fatal course, that patholo^cal clianges advance In a cen- 
tripetal directiou aud cut ofE life only when the base of the brain is reached. 

A con^derable proportion of my cases was of a mixed character, In 
whicii the shocli of vloience had been sustiiined siraiiitiini'iiuMly by ilu- 
brain and spinal cord. TUs Is a common but a noteworthy condition of 
alTalrs. In many of those cases in which the cervical segment is injured by 
a fall on the nect, side of the head and shoulder, this condition will obtain. 

Those accidental experiments, bo to speak, on man, when the spine Is 
injured, in tMs connection furnish us with quite predse data for study and 
Investigation. A public hospital experience with this class of cases Is 
peculiarly valuable, for here we often meet with those spinal cases under 
such circumstances as generally preclude the possibility of Bhammioe'. The 
majority of the cases here dted and tabulated were spinal Injuries eon- 
secutivp to concusBive force, it being applied both directly and indirectly. 
Our patients suffering from mortal spinal Injuries were nearly all males. 
The d-muhited cases were mostly in women. We had no cases of fracture 
In children who surviyed Injury for any considerable length of time. 
There were 16 deaths, 15 post jworiem examinations, of which records have 
been preserved In II. 

The cases taken as a whole may be grouped into the following classes: 

(a) Embrace the Emulated, 6. 

(b) I^esions of the cervical, 17; dorsal, 20; and lumbar regions, 34. 

(c) Splmil lu'uiorrliiice and consecutive meiiiusltis. 4il. 

(d) Lesions of the cord complicated by Injuries of the extremities, 18, 
<e) Excentric lesions predominating, 14. 

(f) Cases recovering full functional power, 38. 

(g) Cas^ recovering but partial functional power, 5. 
(h) Cases treated by surgical operations, 2. 
(I) Cases of concussion of the spine— "Railway Sphie"— 0. 

{]) Punctured, incised or lacerated wounds of the spinal coi-d ending 
mortally, 10. 



fJASES ENDING MORTALLY. 

In this catepory are included (1) those who siicnnmbpfl from tlie vio- 
lence of Injury before reaction set In; {21 those who died from injuries to 
tkeli internal organs in association with those of their rachldian struct- 
ures; <3) those ending mortally from the mechanical pressure oyer the 
gangUa or centers of the cords whicli preside over respiration: (-11 thowe lu 
which life was lost through hemorrhagic or other pressure, exdting as- 
cending meningitis or myelitis, bed sores, etc. 

If there is any one thing more than another which my experimental 
work and clinical observations have clearly demonstrated to me it is that 
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In all spinal Injuries dependent on concusslve force tlie internal orgunN, 
coinddentally, suffer more or less dumngp to their Integrity. 

Spinol injuries in the cervical region are the only exception to this rule, 
as (here the bodies of the vertebra lie In immediate contact with hollow 
empty cavities. Indeed, it would be absurd to assume the contrary; to 
allege that an organ so deeply lodged and well protected as the spinal cord 
could suffer extensive mcdtUlary disoi^nulzalion by any species (it siiaking, 
commotion or shock without those solid passive organs like the kidney, 
spleen, liver or heart, heinj; shaken by the same force. These are the cases 
In which almost Immediately after injury, and before reaction sets In. 
death ensues. 

But there is another type of the same clas.s iu which the extent of dam- 
age to viscera la nol so great, though from hemorrhage, displacement or 
laceration of organs, the burstlug of the stomach, intestineB, gall or 
urinary bladder, oomplioalions arise which, rather than medullary diaor- 
Kiinizution, cut ofC life. 

In the cervical segment when mechajiioal pressure of the cord, through 
either hemorrhage or displaced bone, is above the fourth cervical vertebra, 
mortal asphyxia may cause death in a few hours. But with those mor- 
tally Injured in whom life may linger several days, death, in the majority 
of cases, la caused by conseciitive changes in the meninges and medulla, 
subsequent to pressure at the point of injury, snapping the vital cord, as 
It were, as the roots of respiratory reflexes in the neck, or base of the 
bralu, are reached. 



SIMULATED AND GENUINE CASES. 



I 



This division has been made in order that it may be well known that 
a considerable number of cases wiU come nnder our observation for either 
diagnosis or treatment; in whiah clinical observation alone will aid us, 
for In this class no number or dcscilptioii of exi)erliin.'ntsi on thi; lowi'r 
anlra.ll wUl shed the least ray of light 

Since the famous cases of Guerin*, in which, after a most protracted 
nu'i ci'iniuil iuvcstigiitlous by a Bpeciiil commission of the t'rencli Academy. 
It has heen conceded that many have the faculty of distorting their splnea 
into almost every conceivable shape. 

These simulated cases will either be In hysterical, in designing women; 
or those who are suffering from a concealed lesion of the pathological 
origin. All of those cases which have come under my care, with few ex- 
ceptions, have been outside of hospitals, In which damages against Indi- 
viduals or corporations were claimed. 

Some of them may be real, in thiiir iiwn imagination. They Imagine 
they are Injured, take the bed and discontinue all exercise. Of course; m 
time, through muscular IiiiK-tlnn. we will find imiiliic changes In the soft 
parts, with, perhaps, some stiffnesa In the articulation. With another 
Ki-oup all llie symptoms urn shimmied. Here examination will utterly fnl! 
us, for of the regions of all the body there la none In which, even In this age 
of progress, that pathological changes are so raeagerly comprehended aa 
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J test or teste, Blni^ op togetlier, 

! miegriiy of ttte spinal 



in tbe sptnnl cord. And besides, tbere te n 
wiiicii will flennitely liateriiiine even tUt 
system In n large number. 

This is the class of cases which Page ho grajjhicaily described, ol 
which' Tfe snys*: "Of whnt earthly use are many of (Ee Ingtrnments at 
itie upeiaitiist In ain?cial examiuatiou, ds Uie dyuomtter, audiometer, leuaes, 
battery, etc., unloas yon tnow yonr patient Is telling the tmth? You dis- 
cover, foraootli, tJiat Le pivsseB fifty pounds at the right hand and ten 
pounds at the left, and you forthwitli create tlie scieutiiii.' basis of a lie." 
Again he adds; "Amongst the leading methods of examination there la 
none more fnUadons or untmatwovthy thnn that which we frequently hear 
called the 'cleetrical test' " 

Of all the goiiuinti cases of spinal iniiiry, if a cripplinj,' condition follow 
recovery, little need tie said, as It Is quite enough that the antecedent and 
personal history of the patient be thoroughly sifted. His physical condi- 
tion usually speaks for itsell. 

Vaso-motor dlsturbunces, trophic changes in the muscles, and marked 
wasting, particularly, are more or less noticeable. In those cases in 
which consecutive organic changes are unmistakable, what should be 
HOU);nb t<ji; whuu occasion required it, is to iuiceriaiu the extent and degree 
of degenerative chang-ee and the prospect of ultimate recovery of the func- 
tional integrity of the In^refl parts. 1 . ■ 
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Tlie spinal column, as might be expected from Its construction, outline 
and composition, is proportion utoly exposed and susceptible to tlie effect-* 
of physical forces. 'Accordingly, those lemons of the cord following Inju- 
ries are the more nuuieioua In one segment than iiuother of the verteorai. 
hollow; but the resulting lesions are also dependent on dlfTerent anatomo. 
pathological cuaufc'ea incident to sustained ti'muuaa. The type develop- 
ment, progress and termination observed, too. are quite distinct and pecu- 
liar to each, as are aleo the tlinicai featui-es and prognosis. TUereiore, as 
we uiighl expect in tlie lumbar region, the cauoa-equiua Deing deeply 
lodged and the vertebrae tbe deepest bnrled, the medullary substance is 
least oltcu mjureu. Mowe\ei-, opmui aemorruiijie is most cummou m lUis 
situation. The clinical peculiarities are the well-known phenomena that 
recovery without paralysis nbove the lumbar plexus may be possible with 
paraplegia; and, in fatal cases, the slow prosress which they pursue from 
the symptoms of spinal Injury is well accenuated. Reflal compUcatotns 
are Invariable accompaniment of serious lumbar lesion. 

Tt may be enld tha.t In the Rrwiter proportion of these caaes tbe pa- 
tleofs strength Is worn out and the bodUy powers yield rather to the forced 
Inaction of the body, sloughs and renal complications, than to an exten- 
sion of aiorbld processes in an upward direction througb the cord. 
fi'OguosiH is, lliei-efoi'e, the beat, in pi.raplegia of lumbar origin, nui 
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heuause the rachidian segment of the cord here bear direct violence with 
more tolerance, but for tbe rea,Bon that anCh paraly^ Is generally due to 
un effusion of Wood; which, as it recedes, by a process uf absorption, 
leaves the integrity of the cord undiatui'bed. The dorsal region is the 
most exposed, Pirst, because In this the chain Is the least movable, owing 
to the manner in which It la braced on either Bide by the ribs. 

Second, In falls on the shoulder when cervical spine is protected, by ii 
downward retraction of the ocdput, between the acapnlae, the mertla or 
the lower estremities, In obedience to physical laws, spends Itself in the 
u) id-dorsal region. 

Third, the cord being rather more superficial here than elsewhere, la 
more liable to direct violence. Were It not for the pair of pneumatic 
buftera, which lie in closie contact with tbe apine in the broad lateral 
costo^achldlan grooves, which by their dastldty and resiliancy receive 
and scatter moderate concusstve force, the cord would be in constant 
danger tn this situation. 

lojuries of the spinal cord in the jTiirf-swinfii i-eiiioii, from falls on the 
back, when contact 1b bom by an extended surface, are eomparailvelr 
commou. It Is usually by indirect force, applied to either end of the 
trunk, or direct force, acting over a limited area, that the cord is here in- 
volved or the osseous framework Is exposed to serious damage. But the 
dorsal region, though taken together in Its divlslolis, la the most vniner- 
able. It is not equally so in all its parts. Its superior and Inferior ex- 
tremities are the moat exposed. In the superior articulation with the 
last cervical, above the scapular ridires, in the ei-ont of fal!,^ on tho occi- 
put, it Is subjected to a great and sudden strain. At the Inferior extremity, 
at the dorso-lumbar Junction, when the body la suddenly and violently 
compressed from above, with the femora flexed on the body, or when the 
body, while In a state of inertia, is hurled a distance against some solid ob- 
ject, wbDe, wltb the instinct of preservation, instantaneously actlns, wi' 
may protect the neck by fixing the muscle at this point. 

The brunt of force Is met and the spine is crushed, twisted or 
, wrenched, the extent of Injury depending on the quality of force np- 
pUed and Its velocity. The greatest convexity of the serpendiie curve of 
the vertebra] column is at a point which would nearly coireapond with 
a horizontal line that would pass over the long axes of the scapular spine. 
yet even here the costo-spinal convexity of the ribs, the muscular sub- 
stance and tbe backward projection of the wings of the scapular on either 
side. In the event of a fall, first bear tho momentum of motion and diffuse 
It ihrough the trunk before the spine or spinal cord are reached. Hence 
the reason wliy. In the event of sudden and unexpected collisions In rail- 
way carriages, steamboats or other vehicles, aa well as In falls from a 
height, or in violence suddenly applied to the back, in many the shock of 
Initial contact Is propogated forward to a diatended viscus, as the heart, 
.stomach or bladder, which is ruptured; or a solid organ Is shivered, torn 
from its attachments or reduced to a pulp within Its capsule. 

In the application of force of the same quality over the same area. 
but in a diminished degree, concusalve force Is likewise spent on the 
viscera In the cavities before the spine Itself Is compromised. 

Tbe physical quality of this force and Its resultant effects are predaely 
the same, as we witnesB in those basic fractures of the skull by renlre- 
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coup, or in direct violence, as when the Wow firat Impingoa on the vertex; 
but this escapes Injury, ■while the Inferior cranial foBsae, with their walle, 
are Bliattered, the meninges, brain mibstance aad vessels are torn asunder. 
We may witness the same phenomena in these basis fractures following 
falls from a great height and strildng on the heels, yulneront fopce being 
transmitted directly through the joints, bone shafts and vertebrae to the 
supporting surface of the brain. 

It certainly la extraordinary that, since we have the "Itailway Spine" 
from colliaive concussion, no one has yet ventured to describe the "Railway 
Kidney," "RaUway Liver" or "Railway Hemorrhage;" for both experimental 
and clinical observations convincingly demonstrate that the spinal viseus 
is the last to sufTer dlsorganlzine lesion and the Internal organs the fiMt. 
Therefore, while the term "Railway Spine* may, perhaps, be permitted 
to stand in surgical nosology, to be consistant we should also designate 
all lesions of other organs induced by accident on Qie iron road as "rail- 
way." But it Is the genera! consensus of opinion among surgeons into 
whose hands these traumatlaniH first come that there is nothing charac- 
teristic about a concussive lesion of the spine sustained by railway col- 
lisions and those arising from other traumatisms; that such a condition 
per se does not exist at all; but, that when the state so designated is 
encountered, there are always distinctly pronounced lesions of the spinal 
mari'ow, the meninges, blood vessels, contiguous organs £ind over-lying 
parts. This will be more fully discussed later. 

It is only referred, to here hrieBy, because the dorsal ia the region par 
txoellence for a spinal concussion. Lesions of the dorsal segment of the 
cord when of a serious description are almost invariably mortal. 

Their clinical features arc quite characteristic. The abdominal walls 
and viscera being mainly innervated by the dorsal ganglia of the cord, with 
an injury which seriously disrupts or destroys their vitality, we must look 
for serious derangement, in digestion, with a train of characteristic 
symptoms superaded to all those which are present In lumbar paralysis. 
In its progress it occupies a middle place with lumbar and cervical inju- 
ries. The patient lingers until ascending meningo myellls sets in, when. 
with a sudden onset of fever and rise of temperature, it rapidly advances to- 
wards and Inhabits the reflex functions of the roots of the nerves of res- 
piration. It simultaneously extaids Into the basic meninges of the brain, 
hence death is ushered In by a combination of asphyxia and coma, and a 
convulsive action in those muscles supplied by cranial nerves. The cervical 
region of the spine is that one in which, after direct injuries of the cord or 
its enrelopes, mortal changes must promptly follow. It is also pre- 
eminently that one in whlcli, too, cranial complications most commonly 
attend, for the reason that, except in those traumatisms the result of 
direct force to the vertebrae, the neck la Injured by, being caught, com- 
pressed and twisted between the heavy trunfc above and the head 1>p1ow, 
the latter invariably sharing in the effects of the violence inflicted. 

It will be seen later, in the majority of the cases of serious or mortal 
injury to the cervical cord which have come under my observation, the 
Injury inflicted was direct-^ and I am not certain hut in those reported 
as attributable to direct force an abnormal moQon was nslo simultane- 
ously propogated to the point of injury. 
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Therefore, In all but very few excepdooB, when the cord in the cervical 
district has beea injured the traumatlaing impulse 1b transmitted either 
through the head or trunk, the neck serving as a hinge. As the spinal 
cord Is the largest In this area, a veiy eiteuBive injuiy may be l>onie by 
the vertebral structures without the cord being involved. Hence, after par- 
tial luxations, ligamentous laceration or fracture, without depression, the 
impUcation of the spinal marrow ia often consecutive only. The neural 
and vascular supply in the soft parts overlylDg this segment of the cord 
is more abundant than in any other. It is, practically, the respiratory 
center of the spine in its center and superior half. Therefore, in all violent 
injuries which involve great compi-essiou, stretching' und tortion of this 
Immense mass of muscles, these wUl always occur preliminary to cord 
Implication, when we will encounter a free and diffused hemorrhage Into 
and through the inter-muscular spaces, with subsequent inflamalion, rig- 
idity, tumefaction and discolored areas of integument. From the exten- 
sive injury to the numerous network of nervea a painful neurtlls follows. 
And accordingly, to prevent movement, the articulations are loclced and 
the head fixed, sometimes in a position of extreme tension, latterally or 
llexod, on the bternum. Fain is reflected aloog the nerve filaments 
which spread along the thorax anteriorly and posteriorly, over the shoul- 
ders, the deep and superQcial areas of the necii itself. 

Besides the above clinical phenomena attendant on and characteristic 
of cervical injury of a grave description, as the efCects progress we will 
notice that respiratory movements become embarrassed, irregular and 
painful. Mucus accumulates in the trachea and bronclil, and the efforts 
made to dislodge It are painful and futile. But, unless the lesion of the 
cord extend up to the fourth and third vertrebrae and involve the roots 
of the phrenic, the diaphragm, which, in the male. Is the principal muscle 
of respiration, will do the work of keeping the lungs in motion. Now, as 
the reflex centers of the piirenlc are attacked, unmistakahle signs of im- 
pending asphyxlfl, present themselves. The imperfect aeration of the blood 
imparts a deep, dusliy tinge to the exposed Integuments. All the accessory 
muscles of the neck are called into action and the shoulders rise high, in 
spasmodic jerks, with each gasp. Were it not for a most merctfid provision 
of the economy at this stage, our patient must present a truly heartrending 
spectacle in his struggles for breath. But, happily, in this unfortunate 
class, for many hours before the end comes, simultaneously with this 
spinal-asphyxia and implication of the phrenics. we have symptoraa of the 
brain being involved. The muscles of the eyeball hegin to twitch, the pu- 
pils contract, consciousness la lost and delirium sets in. As a nUe, in ail 
cases of fatal traumatism of the spinal cord, when symptoms of ascending 
meningitis unevuivocally declare implication of the respiratory centers, the 
patient seldom survives twenty-four hours. 

Finally, we may repeat that traumatic lesions of the cervical spinal 
cord, per se, are the least frequent, run the moBt rapid oourso and oom- 
monly end In deaUi. 
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THE ROLE OF HEMORRHAGE, FKACTDRB AND INPLAMATION IN TRAU- 
MATISM OF THE SPINAL CORD. 

Hemorrliage witJilii the vertebi'al cannl is a most common and fniitl'ul 
source of piithological chunKes lii<iui;fng temporary diHtraint, trophic wiisting 
vaso-inotor disturbances, paresis, pai'alyms, local, circumscrihed or ascend- 
ing monlngltlR oi' nij'elltlB, 

Spinal haemorrhage presents vartoua types. The most common and 
least harmful is that which ia oul^de the theca-vertebralis, exfra-dvroJ. 
This was the phase of hemorrhage which was observed by nie, in nine out 
of the fifteen cases in which post mortem examinations were made aod 
notes have been preserved. 

The next in order of frequency is rachidian-meulng'eal; a mixed type. 

The tliird, and last, li'iist frequcnl. as an independent factor, is men- 
ingeal, or extravasation from the vessels Into the arachnoid and pla^mater. 

Some nern'ologists regard hemorrliage into the nifHiullary substance, 
"hatmatomyelia," as a result of injury to the spine. But Inasmuch as there 
is no proof of this lesion as a primaTy condition as revealed by jxwt mortem 
demonstration, something- more than a mere theoretical assumption 
mnat tie forthcoming to support it before it can be admitted into the cate- 
gory of independent spinal lesions. 

In a short essay recently presented before the section on neurology at 
the New York Academy of Medicine ("A Few Clinical Notes on the Unsual 
Situation of Spinal Hemorrhage," April 2d, '93), I endeavored to refute 
the theory of primary hemorrhage into the medullary substance of the 
spinal cord as a consequence of trauma; and showed, by an injected specl- 
m-Ti, that there are no vessels visible to the nahed eye in it (in the medulla) 
and that it derived its nutrient supply through a delicate reticulum of 
capillaries, given off from the pla-mater and those branches of the vertebral 
arteries which descend latterally and tln-ough the intervertebral notches 
from the Intercostals. 

At this stage of our study it may be appropriate to cite the observations 
and reports of a few authors on this subject of spinal hemmorhage and 
comment on the conclusions arrived at. 

Hammond, in his latest edition on "Diseases on the Nervous System," 
says (p. 406) under the head of "Signs of Spinal Hemorrhage," that there 
ta always In apinal hemorrliage loss of mobility. This la entirely at variance 
with my observations: even in those in which confirmationof post mortem 
esamination was permitted. The same author cites a case of this lesion 
in which large sloughs, over the gluteal and sacral regions, occurred within 
rfi hours after injury. In one case a clot was found in the substance of the 
cord, extending from the tenth dorsal fo the fifth lumbar vertebra. Prof. 
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Ilanimouil Bays that death. Is the usual result in spinal hemorTliage. Tlie 
ruTiii'able termination In the majority of our cases of spinal hemorihage 
certainty fails to support tbis assumption: and, judging- aprUrri, there la 
no reason why Hiis should be the ease in n hemorrhage Into the membranes 
of the L'ord or Its parenchymatous elements, than Into the brain or tL'O 
pareneliyma of any other orgiin. The fact is, in spinal hemorrhage, tlie 
untoward results are rather dependent on the sdmultaueoiis injurj- of otlicr 
internal organs iinrt tlisovgnnizaiiou of tjie spiui; itself th:iii on tlae presence 
ot hemorrhage per se. 

Clarli (Surgicil Diagnosis, Jjondon, 1870, p. l-W) reports the following 
case of spinal hemorrhage. Patient a man of 150 pounds weight was "tipsy" 
and fell on the sidewalk. He fell on his hip and side. On attemptlDt: to 
rise he fainted. Tlien he disao*eri'd that lie hnd lost power of his legs iiurl 
over his imus and bladder. He remained four months hi the liospitnl and 
fliifllly left with power over locom iliou. {It is very probable tiere was 
fracture here, too.) 

Hnmmond, under the head of ■"morbid anntomy and pathology of spinal 
hemorrhage" (p. 411) says that estra-meulgeal hemorrhage is usually the 
result of trauma; and that 11 is circumscribed and limited In extent. The 
cervical r^on ia, he says, the most common situation, the lumbar the 
least. Heyem is cited as having published fifteen cases of spinal hem- 
orrhage, of which in tJiree it was extra dural, eleven were intra arachnoid, 
and in one It was sub-arachnoid. 

GrlsoUe says that spinal hemorrhage runs a. rapid course (Grisolle. 
Path. Internal. Vol. 1, p. (159). Wilks alleges that he has never seen a 
cam-, of sptnal apoplexy without injury. (WUks' Diseases of the Nervous 
System, p. 202.) *Page, Diseases of the Nervous System, calls attention to 
what be desIgnateB "Eriohaen's form" of exlra-thecal hemorrhage following 
blows on the spine. Kirmisson (Traite de Chlrurgie par RecluB et Duplay, 
Vol. 5, p. 303), accords to spinal -hemorrhage asubordinale position as a pre- 
dominant lesion, consecutive to traumatism. 'MansellMouUin says that the 
spinal cord may be Injured without the spine being compromised. Haem- 
otomyella or hemorrhage into the medullary substance is nearly always 
the result of forced flexion; and that the sanguinons extra vasate is moat 
enormous into the white substance because this Is the most vascular part. 
Dana saya the gray substance is the most vascular. Liddell (Encyclo- 
paedia of Surgery, Sect on Spinal TraumatisiDs) cites Dr. John Cranes' 
case, in which a man was thrown, thereby seriously injuring his spine and 
inducting paraplegia. After death free extra-dural hemorrhage was found. 
Brown-Sequavd (Sydenham Soc. Year Book, 1859, p. 41) makes the state- 
ment, that in spinal-hemorrhage into the cord, it may be difitinguished by 
the gradually decreasing sensibility, with no convulsive action in the 
muscles; while in the extra-thecal which compresses the nerve roots there 
are convulsions and paralysis of voluntary motion. It does not appear that 
these allegations of tho distinguished physiologist aro based on surgical 
observations, and they certainly are In no manner supported by my own obser- 
vations on the human being. In Askurt's valuable contribution on spinal 
injuries, due imjiortance is given to hemorrhage in spinal lesions, but this 
eminent author does not support the views enunciated by Sequard, 
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Anatomically, spinal Lemorrliage occupies a peculiarly unique position. 
To use a paradox, It occurs within a cavity and ypt, in the vast preponder- 
ance of cases, its precise position Is outside of one. We apeak of pleural, 
abdominal or brain ln'morrhage, when it Is understood that the extravasate 
is within a seriouB cavity. The same Impression had formerly prevailed 
In the profesrfon toIOi respect to spinal hemorrhage. As the most vascular 
dlstriuts are about the articulations and the loose connective tissue outside 
the theoi, here the most abundant effusions are met, and here, too. In those 
of sound cooadtutions, to the absence of extensive complications, this ex- 
cessive vascularity also aids in the prompt resorption of what it con- 
tributed to form. 

When it is distinctly borne in mtod that spinal hemorrhage Is generally 
outside the serous cavity of the arachnoid and is nowhere in contact vrith 
it, we can understand why there is little analogy with the attendant con- 
sequences and those dependent on a leak into the cavi^ of and over tiie 
surfaces of a serous membrane. The Irritating action of the liquor sanga- 
Ini3 not Infrequently excites a peritonitis, pleurltis or menlugitlB; but never 
In spinal hemorrhage, unless the external extravasate Is volumtoous. Hence 
as an aetiologieal factor spinal hemorrhage, ex!ra thecal, when the som^e 
of consecutive chansres, plays role peculiar to itself. For, while with other 
types of hemorrhages here Cited inflammatory or other changes are mainly 
dependent on Irritation; here pressure alone suffices to stir into activity 
those mutationa consecutive to mechanical compression. 

The clinical phenomena which follow hemorrhaglc-compresslon or dla- 

orcanlKation of the cord, will be prpaent In strict accordance with certahi 

onatomo physiolo^cnl conditions; though It must be admitted that In its 

|- minor phases, It is quite Impossible to determine its presence or be apprised- 

f the situation of the effusion by peripheral palsies, or diminution or ex- 

reeratlon of the reflexes, etc. The extent of spinal apoplexy will be de- 

iiined by the impid spread of peripheral paralysis. For Instance, in those 

8 In which there is a rapid ascention of the paralytic line, where chill 

B occurred, there is acceleration of the pulse, with rise of temperature. 

D the present state of our knowledge, in a general way. It must be con- 

Bded that we are acquainted with no symptoms which definitely point to 

T intra or extra dural hemorrhage in all eases. Its location on the 

mtrary, must be inferred by oxclusion and attendant or precedent dr- 

OStancea rather than by a definite symptomotology. It may, however, 

B stated that, as a rule, in all injuries of the spine not attendant with 

or dislocation the seat of hemorrhagic effusion is most commonly 

Although this view is not in harmony with those promulgated 

y certain authors. It Is agreed to by the majority; has the conflnuatlon 

t onr experimental Investigatlona and is In keeping with a surgical law, 

S.t that in all injuries of a straeture or organ, the peripheral part* a» a 

I, art the firtt Co ruaCain diaorganieation, and t/ie central last. For a long 

e it has been observed that in many of the cranio-rachidian injuries re- 

nltlng from violent falls or blows simultaneously borne by the head and 

:, In which the vertebrae have escaped, the hemorrhage resulting has 

t of the totra meningeal or intra-mcdulhiTy ''TP^: the escape bdng 
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prlmarll]' from the larger tnmka at the base of the tirain, thence deaeend- 
Ing within the theca through (oramenmagnum Into tie cord. 

There Is no manner in which we can account for the confused and 
contradictory views of authors on the question of location of hemorrhage 
within the spine; except by assuming that poet mortem examinations on 
the parts liave been indiHei-ently performed. Certain it Is that until com- 
paratively recent times since the utilization of steam as a motor power the 
construction of very high buildings, concrete or paved streets and siiie- 
walbs. the use of dynamite and giant powder in blasting, mortal or violent 
lesions of the spine were very unusual It may be added, too, that, as 
the spinal cord Is the most Inaccessible organ in the body and very dlfllcult 
to esftose on autopsy without damage, unless the examination Is made by 
an adept, on opening the spinal canal the pathological findings will, Indeed, 
be of very questionable value. It has been said that the pathological 
changes following spinal hemorrhage depend on two physlco vital causes: 

First— Compression. 

Second— irritation, or irritation and compression. 

One might suppose that an organ so well protected as the spinal cord, 
with its firm latteral and longitudinal braces and dense, reslRting en- 
velopes, would possess great resisting power to hydrostatic pressure. But 
the compressing power of ecaping arterial hemorrhage is enormous at 
times, and, added to it, the results of gravitation on fluids everywhere 
found combine to mate its effects on an organ very disastrous. 

When we see. in caso of pulmonary- hemorrhage, the healthy, elastic lung 
cauidit and crushed up into a mass no larger than an orange, in the aupra- 
claWcuIar space, the heart displaced and motion in the healthy lung on 
the other side greatly embarrassed, we can appreciate what this force is. 
A cerebral hemorrhage, of sudden onset and large volume, wUl split and 
shiver the brain substance in every direction. But hemorrhage, to affect the 
cord, must be arterial and from a vessel of considerable size. In all the 
po«( mor(«m examinations which have been made by me, in which a lurge 
hemorrhage was found tn the spinal canal, the blood was of a light fiorld 
hue, coming without doubt from the latteral rachldian arteries, which are 
in the dorsal region branches of the intercostals which wind around and 
make their way Inward through the intervertebral notches or foramina. 
It Is rational to assume that in this district, however, the phase of hem- 
orrhage most common In recoverable cases is venous; for the rachldian 
plexus is an exceedingly vascular network of large thin-walled vessels 
But the circulation through this plesns is in an air light compartment, the 
spinal canal, or vertebral hollow, and must necessarily be languid. In fact 
it Is stated by physiologists that those vessels are only emptied by the 
suction power exercised in respiration through the emulgent intercostals. 
Therefore, we can understand why, when there is a leat from one of 
them, as In any of the peripheral veins, the resistance of adjacent parts 
prevents its advance and limits its spread. Accordingly, this hemorrhage, 
while It may stuff a certain segment of the vertebral canal, being destitute 
of the attributes of that of arterial origin, it Is limited In quantity, devoid 
of great compressive force and is not attended by that marked anaemia 
BO common in arterial loss. 

Intra dural hemorrhage from traumatic causes is not common, and 
when of snffldent volume to give rise to marked disturbance of function is 
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nsnallr only as a coincident conditioii to eiteaBlve IcBlons of the overlying 
ports. As an independent primary lesion after injury, according to Bome 
nuUioritieB, it is said to occasionally occur. But such cases are very rare. 
When the bleeding spreads between the arachnoid and Internal surface 
of the dura mater it may extend outward along the nerve roots on either 
or both sides of the commissures. When it occurs over but a limited area, 
it may be partly absorbed without any more than a local neirltis following. 
In a considerable numher, meningeal inflammation will be in proportion 
to the extent and situation of hemorrhage. It is enough to repent that 
there Is no proof of any description wliatever, from a surgical standpoint, 
that such a lesion of iUdf can occur aa a consequence of truma. Trau- 
matic primary hemorrhage into the meninges of the brain and brain sub- 
stance is commonly seen. But from cogent and self evident reasons, based 
principally on the difference of physical conformation, It la evident that 
it must be a very rare event in the meninges or meduUary substance of the 
spinal cord. 

The moat serious and frequent pathological sequence of an extensive 
spimil hemorrhage into the spinal canal are meuingltla and myelitis. The 
spinal meninges are extremely intolerant of severe and protracted pressure. 
My observations have been that If the symptoms of paralysis, which im- 
mediately follow a large hemorrhage, do not abate within six or eight days, 
meningitis almost Invariably delelops. And with a few exceptions, after 
fever is once well established and the temperature mounts up to 100 it cuts 
off life within four or five days; always steadily advancing upwards until 
the vital centers are reached. 

Spinal-myeUtu, medullary degeneration or softening, cannot be said to 
occur as a primary condition after spinal injury, except in those csaes in 
whlcb the cmshing effect of disorganization are immediately home by the 
cord, as tn fractures punctured woimds, etc. If we concede primary hem- 
orrhage as a possibility into the cord substance, then we must regard 
myelitis as a very common result of spinal injury. In that event it would 
be as reasonable to expect softening to follow aiiopiexy in the spinal cord 
after injury as in the brnin; though let It not be forgottai that even In 
the brain itself softening as a direct consequence of traumatic hemorrhage 
is a most imusual event. Spinal myeUtls then, when it develops in conse- 
quence of Injury, is chiefly dependent on two factors. 

First— Direct crushing fort* on the marrow Itself. 

Second— As a secondary condition, when It occurs in consequence of 
vaso motor disturbances and nutritlYe changes consecutive to a pre or co- 
existing; meningitis. 

II has been alleged that it arises as a primary condition after injury 
from hemorrhage. Inasmuch as a free liemorrhagic extravasate is often 
found internally incorporated with the ganglionic cells and fibers. But 
here it is evident that the diapedeais or extravasate of the red corpuscles, 
one of the ordinary and necessary phenomena In the evolution of Inflamma- 
tion, has been mistaken for a primary hemorrhage. Red softening of the 
cord in pathologically similar with pulmonary consolidation. It differs only 
In that it endu in the deslfuction of the part in which it is situated. 
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LESIONS OF THE CORD COMPLICATED BY, OR IN ASSOCIATION WITH IN- 
JURIES OF THE EXTREMITIES. 

In my experiments on the spines of cats it was frequently noticed tliat 
the humeri and femora might be dragged out of their sockets without 
making any impression on the spinal column. 

May not the spine by the same force which causes a dislocation or 
fi'acture sustain injury; or in other words, is there in these fractures of 
the Umbs induced by collision or other force necessarily any tendency to 
veiy serious implication of the spinal medulla? There are clinical data 
t J support such an allegation, though few. On the contrary, the evidence 
strongly inclines the other way with few exceptions. In support of this 
view, I may here in abstract cite a few cases which came imder my own 
care or knowledge. 

A man was brought into my service at the Harlem hospital two years 
ago, who was caught in a belt, dragged up over a shaft, crushed between 
it and a beam and thrown about twelve feet. Both knees were torn out 
of their sockets. (Case reported in Buffalo Medical Journal, December, 
1891). 

Although both hmbs perished in a short time from gangrene consecutive 
to injury of the popliteal vessels, except below the joint at which point 
the nerves were damaged, there was no paralysis in the thighs or the least 
evidence of spinal injury. 

The force necessary to dislodge the femur or fracture its shaft in the 
health:^ adult is always very considerable; yet paralysis or evidence of 
serious organic lesions of tiie spine is seldom seen in these cases. Last 
summer ('92) a young woman was brought into my service, who was caught 
in a shaft moving at the rate of 500 revolutions a minute. Her right arm 
was torn off her body in an instant close to the sholder joint and she was 
hiu-led several yards with great force. She made a prompt recovery, with- 
out at any time manifesting the slightest trace of cerebro-spinal or spinal 
injury. 
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111 August, '84, while in charge of the Nhiety-ninth Street bospltel aerv- 
iue, an Itii.Hftn was tirougUt In by the ambulance who had both hie arms 
blown off close to the elbow Joint and his body was blown many feet Into 
the air by u pi'emature blast of dynamite. He had tow spinal eymploms, 
though the physical cioiiditions were the ideal for so-called concuasion. But 
the portio-rnolliB sustained only trivial injury, neither at the lime of accident 
nor since; tor I now see the poor fellow occaalonally, who makes a living 
by grinding a hand organ with an artificial attachment Mxed to the elbow 



In considerable number of railroad smashes of the e 
and train railways many entailing amputations, sphial complications are 
ve'T unusual. The most serious lesions concomitant with this dass of frac- 
ture are those which Involve the brain or the Internal organs of the trunk. 

In more than three thousand severe cases of fractnre and lacerations 
wlilch have come under my care during the past twelve years there were 
but few In which as an Integi-al part of the Injury, at the time of the 
fracture, the spinal cord was directly Involved. 

Ten years ago a near, dear relative of my own was terribly mangled 
by a most extraoi'dinary accident. The unfortunate creature was first 
caught between the front of the locomotive and (he depot wall, and In a 
miimpnt the floor and timbers gave way, when she, the locomotive and 
all, wont into a cellar 14 feet underneath. When she was removed from 
the debris she was alive and survived in terrible agony (or four hours. 
Dr. Irish, of Lowell, coroner's examiner for Middlesex county, Mass., made 
the pott mortem examination. He discovered the thorax terribly crushed, the 
lungs, liver, stomach and kldapys torn In every direction. The spinal cord 
was not PKamlned, though the Doctor informed me that she could freelj' 
move her lower limbs and there was no paralysis. 

Thus, It is a demonstrnted fact that the peripheral nerves may be torn 
out at their roots. Joints disarticulated, limbs shattered, mangled or sub- 
jected to eveiy conceivable force, and yet that marvelous cncasemont of 
the spinal cord so effectually protects it that It most frequently escapes 
injury. In those cases of dislocation at the shoulder-Jotnt, or In any other 
Injury in which there has been great torsion or contusion sustained, an'l 
paralysis, either temporary or permanent, follows. It should be remem- 
bered that the pathological condition is confined to the nerve trunks, be- 
yond their points of emergence from the theca-sptnalls; and tliat ulterior 
degenerative (dianges observed la the coruua or cord ganglia are attrib- 
utable to functional inaction and not to primary trauma. 

Hence it is only when the entire body has suffered great violence in 
association with Injuries of the extremitleB that eitlier primary o 
live paralysis may occur in eases of trauma. 



SPINAL INJURIES, IN ( 



LESIONS PREDOMINATE. 



At the beginning of this study it was clearly emphastaed that with 
the esception of uncommon and unustiai cases the spinal marrow cannot 
suffer a positive organic lesion suflicient in extent to curtail or inhibit 
function without simultaneous Injury to its curved, bony hollow, the one 
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OBBeouR, artbretic, Ugamentoos, tendenous, muscular, connectlTe tissue and 
tegmpntary envelopes; besides, frequeutly, the peripheral nerves. The 
coaverse will uot, however, hold good. This ia of importauce to remem- 
ber, In medico-legal cases as well as from a therapautic standpoint. It 
ml^t be argued that after certain Injuries to the back, from colllalon or 
otherwise, that. Inasmuch as there was no evidence of organic change In 
the cord, either of a temporary or permanent nature, no serfonB impairment 
to strength or movement could exlBt. Again, if in the treatment the sur- 
face, peripheral character of the lesion was not clearly recognined, much 
harm might occur through ommiasiou or commisBion iu overlooking the 
affected areas and in dlrectliis our therapeutic resources toward the spinal 
cord, the integrity of which might not be disturbed at all. Traumatic 
rertrebal-arthritls, synovitis, central ceilulitls or multiple peripheral neu- 
ritlfi might either alone, or in a raised form, be mlatalten for disease of the 
medullary substance of the cord. Here these lesions have been purposely 
grouped, for the reason that many cases which belong to this classiflcatlon 
have come under my observation and treatment, which in sevenil in- 
stances had been designated "spinal disease," a term which, to many, has 
a very serious significance. 

Considering lesions of this description may seem a digression or a 
drifting away from the subject proper; but. Inasmuch as the cord has 
formerly been held responsible for them, it has seemed to me imperative 
that their independence of medullary lesion should be distinctly accenuated. 
Very much might he said with advaotapa under this head, for they consti- 
tute the naost numerous of raohidian-in juries, but limit alone of space, and 
the reatrictionfi Imposed by the title will prevent it. 



MIXED CASES, ENCEPHALOSPINAI,. 



Bearing In mind the anatomical relations of the brain and spinal cord 
and the linowlodge that the bulbar enlargement of the cord, the medulla 
obllgata. Is wholly within the skull and rests by its Inferior surface on the 
baslIar-procesB of the occipital-bone, we can readUy see that a lesion of 
the cord or of the brain eiciting inflammation in the parts contifiuous to 
each other must necessarily involve both. Hence in all extensive fractures 
at the base of the skull tbe epinal cord Is invariably involved, and why, in 
general cerebral menin^tis, pathological processes spread in a centripetal 
direction. Into the cervical segment of the cord, and, conversely, why. In 
spinal meningitis, or hemorrhage In severe spinal cases, the base of the 
brain in time is Invariably Implicated. 

But what is particularly referred to at present are the cranio-spinal In- 
juries, the consequence of simultaneous violence, as after falls, blows or 
coUisionB, when both brain and spine arc injured at the same time. The 
most common type of these Injuries la seen after falls. In which the head 
and back, chest or shoulders bear the brunt of force. Many such cases 
have come under my observation In the hospital. If the patient is not in a. 
comatose condition on entrance he will complain of severe pain in the 
neck and keep the head fixed. We will find contusions of the scalp and 
occasionally, imder It, large haeniatomata. 
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In the yoiing, or tbose In early Ufe, In wbom tbe bonee of the skull 
are yet elastic, and whose corporal development, the embonpoint or adi- 
pose growth, so often seen after the meifdlan of life Is reached, the effect 
Is leES, when the body is projected headlong; and the cervical segment of 
the vertrebral column and spinal cord in the corresponding parts sustain 
injury oftener than the brain. Hence why we so frequently meet those 
cervical lesions in swimmers, who, in making a plunge into the water, in 
the act of diving, striite the vertex in a siiallow place where the water is 
not of sufficient depth to reduce nionientum, and the weight of the body Is 
borne by the bead and neck. In other siiaiiar injuriea tbe same resnlts 
will be observed. 

It is my conviction that tn many of those cases of spinal injury in 
which tachy cardia, disturbed respiration, with disorder of the special 
senses, occur, the brunt of force has been spent on the neck and base of 
the brain. These phenomena were observed in nearly ail our cases of this 
description which ended mortally, though theii' pi'eaeuce was generally 
but trousienL I have known but one case in which these symptoms lin- 
gered more than a month after injury. 



OASES OF SPINAL INJURY IN WHICH FULL FDNtTTIONAL POWER WAS 



The common rule in spinal injuries whicE Involve the cord to such an 
extent as to cause complete paralysis or troplilc changes in the discaut 
parts is that tbe cases go on from bad to worse and sooner or later end fa- 
tally, rarely, if ever, running In tlieir course over three months: or else 
the patient regains full functional power and entirely recovers. 

The first class may be beat considered in two divisions. 

First— Grave cases in which primary ascending meningitis promptly 
leads to a fatal termlnaUon. 

Second— Those in which tlie local destruction of the cord at the seat 
of injury is complete, but the location is low down, away from any vital 
centers of the spine, as In the lower doi'sal or lumbar region. 

In these paraplegis, though none of the vital functions are directly dis- 
turbed at first, they soon commence to suffer through a propagation of path- 
ological conditions and constitutional disturbances. The inanimate regions, 
cut off from the vitalizing influence of the nervous system, as now only the 
(!om.muDlcating ciiianeous filamoata are intact, soon show signs of atro- 
phic changes. The constant involuntaiy discharge of the faeces, with the 
Incessant pressure from dorsal decubitus, soon cause large, deep, gluteid 
and saceal sloughs. The ilmbs become oedematous and cool, with such 
feeble resistance to trauma or Fricttou, that the most trivial pressure, in 
certain places, will cause sloughing. In time absorption of these foul, in- 
fectious discharges give rise to septicaemia. But, perhaps, moat often, 
with these life is cut off through renal complications. The bladder, un- 
able to empty Itself, must be periodically drained— it must be catberter- 
Ized. But the repeated introduction of a catheter will give rise to cyatidB, 
and this, in time, to amoniacal decomposition of the urine, a septic ne- 
phritis and ultimate s 
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WlOi those wbose reatorafion to health has been complete recovery has 
been, as a rule, prompt and permanent. In UnKerlng cases recovery Is 
generally retarded by two things. First, Internal complications; second, 
constitutional dyscmBia or cachexia, as malaria or rlieumotism, tutterde 
or syphilis. 



5 IMPERFECTLY RECOVERING WHICH RUN A CHRONIC COURSE. 



Cases of Injury to the apine of on extrinsic character which uro attcud- 
Hl With laceration, fracture, hemorrhage into the soft parts, conaecutive 
Inflnnimatian with llmitatiou of motion or anchylosis, malie alow proKreas. 
And aifgravated cases must necessarily leave some impairmont iu motion 
and strengtit, a condition, perhaps, analogous to that following the frac- 
ture or any severe injury of a limb; in which, though in the average case, 
we may dismiss as cured, still perfection tn fimction cannot be aui<l to 
have been attained. In malarial districts, tn UnEcring cases with Inter- 
mlttency of fever, we may ratlTcr attribute chronicity to this lethal influ- 
ence tiian to local pallioioglcal coudltions within the cord. Rheumatic ar- 
tiiritis niust be auspecteS in the majority of cases in middle-aged or old 
people. The surface hynerasthesia, pain on motion, mjotrophlc chajiges in 
the soft parts, so mlmle real spinal injury that In chronic cases in order 
not to confound 8 constitutional dyacrasia with a local traumatic condition 
of Ihe cord, we ahoold rigorously inveatigate the patients' antecedent, per- 
sonal and herlditary history; examine the other joints of the body, the cai'- 
dtac Bti-ucture. etc. Syphillia or tuben^e may find lodgment in Ihe rachid- 
ian atTOcturea and protract, greatly delay or prevent recovery after trau- 
matic damag:e to tbe spine. Tut>ercle plays ita toU in the osseous struct- 
ures and affects the coi'd, chiefly by mechanical pressui'e. Chnically, it is 
interesting to note that primary tubercular apinal meningitis is a disease 
practically iinlinown to pathology. The condition of the lymphatic glands, 
the oaseoiiM changes and tlie distinctive clinical phenomena which aecom- 
pany rochidian phthisis are generally so clear and characteristic that a 
traumatic lesion is not apt to be confounded with it. 

With a ayphlUlUc individual, however, the aubject of spinal trauma. It 
maj' lie quite impossible, by any means wtwtever, to definitely determine 
the estent of disease of the cord, dependent on trauma, and that attilbut- 
ahle to the action of venereal virus. But tubercle usually spends ita en- 
ergy on the bony envelopes, while ayphillis conflnes its ravages to the cel- 
lular and parenchymatous elements of the medullary substance. In the 
presence of a case in which syphlUla is suspected, in the absence of other 
aids, much hght may he shed on the case by an examinatiou of the organs 
or ati-uctures for which ayphillis seems to manifest a special predilection. 
No cases of the latter category have up to the present come under my 
obsenaUon, ibough some have been recorded in recent times by various 
authors. 
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INJURIES OF THE CORD TREATED BY DIRECT SURGICAL INTERVENTION. 

Experimentation has opened tiie way to a clearer appreciation of the 
precise morbid anatomy and the pathological changes consequent on 
spinal injury. It has been demonstrated fhat the concussive force neces- 
sary to directly disorganize the cord or its membranes must always be 
very great; that in such lesions rupture of the vertrebral ligaments, partial 
luxations, fracture of the spine or damage to an internal organ are almost 
inevitable concomitants. But, unhappily, in the way of treatment experi- 
mentation has lent us no aid. It is imnecessary here, nor does it come 
within the scope of this review, to quote cases, give statistics or the re- 
sults of operative measures in injuries to the cord in modem times, by 
improved methods in operating, as it is enough to know the mortality 
attending them is very great. 

Theoretically, however, it would seem that in these cases of hemor- 
rhagic or bone pressure the tissues should be divided, the blood removed 
or the fragment of displaced bone lifted out. But the spinal cord is ex- 
ceedingly intolerant to atmospheric irritation and to digital manipulation, 
more so, perhaps, than any other organ in' the body; certainly very much 
more so than the brain. Besides it is altogether much more inaccessible to 
more so than the brain. Besides, it is altogether much too inaccessible to 
operative manipulations than this organ; therefore we need not wonder 
why siu'geons wHo have to deal with traumatic spinal lesions, with the 
large mortality record in mind and their own personal experience, shrink 
from opening the spinal canal after lesion of its contents. Perhaps a 
general knowledge of the direful consequences so common after trephine 
operations is why the authors of text-books on surgery give this precedure, 
and others, of a kindred type, little or no notice, and we can learn prac- 
tically nothing in them on this branch of surgery. 

Although as many as nine or ten cases of fracture of the spine (?), or, 
more properly, fracture of the apophyses the spinal process, have come 
undev my care, but two was treated by operation— one in the cervical and 
one in the dorsal region. It must be said that neither was relieved in the 
slightes*- degree, both ending mortally. In the last case my impression was 
that my patient's chances were rather diminished by the operation. Any 
one who will for a moment compare the anatomical difference in the sit- 
uations of the brain and the spinal cord will at once perceive what is the 
fact, viz.: That there is almost no analogy between the surgery of the 
brain and spinal cord. 



PROCEEDINGS OF THE NATIONAL 



INTEKNAL INJOEIEB AS A COMPLICATINQ ELEMENT IN SPINAL INJUHIES. 

In Dr. Walaon's experinienta on the spines of dogs It does not appear 
that there were any serious cranial Injuries. But tEat the brain did not es- 
cape entirely is evident from the fact that he makes note of certain occular 
phenomena. With tlie dog, whose brain Is to the weight of the body rela- 
tively very much Ughter than In man, we might expect It would less fre- 
quently suffer lesion In falls. It appears, however, that in (til cases in 
which the spinal cord was crushed there was simutaneously serious dam- 
age Inflicted on the internal structures. In most eases, when the vascular 
apparatus eulTered there was internal h em or r base. In the thorax and aorta 
was niptured and the cardiac walls sundered, the pleura torn or the lung 
opened. In the abdomen, henion-liuge was also common with or without 
rupture of an organ. Here the kidney seldom escaped lacemtlon; tin- 
stomach, bladder and Uver were ruptured. Some, indeed, there were who 
suffered fatal Injuries, besides those mentioned that died without the spine 
being involved at all. 

Practically, the same phenomena are observed in man when the spinal 
cord suBlains a disorganizing lesion from concussive force. In the cases 
whieh ended fatally under my care, and poat mmtum examinations were 
permitted, it was only in a certain portion of thciu that the nhdominiil 
viscera was exnmined. This was because In some we were restminpii liy 
the friends and relativesiand because the spinal were the prcdoniinant 
symptoms and we, thoughtless, sought only the organ from whieh the symp- 
toms emanated. 

Aa far as my experience goes the organ which most frequent sufTers 
in spinal injury In man is the kidney. Persistent and exhaustive haematii- 
ria Is not an uncommon symptom in those injuries which involve the lower 
dorsal or lumbar regions. 
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One young man in my hoapltal service, mortally Injured in the spine by 
niili'oad accident, had aiich an enormoua escape from tlie meatus urlnartus 
ot bright arterial blood that thi; house surgeon, tMnldng that it came from 
ii laeeratlon in the deep urethra, and fearing that the patient would bleed 
to dentb, stufEed the lumen of the urethra anil firmly bandaged the penis, 
though the only effect was to over distend the bladder. 

Certainly when the heart's action is diminished in power by exsangnlna- 
tiou the blood escaping In feeble jets coagulates and Hnally ceases of Hfelf. 

It has been said by not a few that since the advent of the modem 
gyiiaecologlBt a woman has nothing hut a uterus. Many seem to assume 
a BlmUar Illogical inference in injuries from collisions that nothing can be 
injured by the "spine." It must be "injury of the spine" or nothing when 
the trunk Is Involved. But not Infrequently while one is waiting for a 
tiniinclal retmbursemwit, after an injury caused by the neglect of an in- 
diiidiial or corporation this "spinal injury" la not Infrequently the evolu- 
tiou of the most consummate strategy; for the patient seems to Instinctively 
know, what Is a well recognized scientific fact, viz.: that of all the organs 
in the human body there Is none so devoid of tangible, physical, objective 
symptoms when Injured as is the xptnal oord. The tricky, crafty, Iin- 
postiT knows better than to claim serious injury to hia kidney, lung or 
liver for he seems to underMtand that these organs when seriously com- 
promised impart unerring physical signs which cannot deceive. It Is well, 
however, to always remember in grave injuries of the spine at the time of 
our first visit and for a while thereafter to scrutinize our patients' general 
condition and look carefully for visceral injury. For while he may safely 
survive a contusion ot the back the imrecognlzed and untreated injury of 
a vlscus may destroy bis only hope of recovery. 

In one case of this class in which our patient constantly complained of 
great pain in the hypogastrium on entrance it was only on the third day, 
with the appearance of Icterua and great distension of the abdomen, that 
we suHpectfHl mpture of the gall bladder. He was tapped and two gallons 
of oily gall removed. He succumbed on the fifth day, when a rent about 
four centimeters long was discovered running horizontally across the base 
of Ihe gall bladder. 



The underlying fimdamental purpose of Watson's experiments was to 
determine the possibility of InduclnK in tiie lower animal a condition anal- 
ogous to what has been designated In man as "concussion of the spine" or, 
later, "Railroad Spine." But in vain did this enthusiastic and Indefatigable 
Investigator labor, for he foimd as an Invariable result In every case that 
"the symptoms succeeding injury to Ibe spinal cord were in exact proportion 
wtlii patliologlcal lemons," In other words, that tliere was no such inde- 
pendent lesion as "concussion of the spine" per ss. But there have been 
several cases recorded by surgeons of impeachable veracity im^l of emi- 
nence in the profession of what they regarded as such disiu-dered states 
which should come under this description. And so do we find in text-books 
OD surgery, that condition described as "concussion of the brain." Many 
a candidate for honors In hospitals and other examinations tios come to 
grief because he could not define to his examiners satisfaction, the signs 
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and symptoms wlildi should distlngnlsli Uils condition from compreBslon of 
the brain. But tlie tendency of modem anttors Is to altogether Ignore it 
or give It a very subordinate position In tbe nosology of spinal tritumatisms. 
My own obseiratlons now have extended over 250 cases of aerioos 
cranlo-cepbalictFaumatlsms, in more than 150 of which there was fracture; 
audi cannot truthfully say I have ever seen a single case of brain dis- 
turbance that could be attributed to a mere shaking up Of the brain sub- 
stance coinmotioneii de moUe. without a leaion somewhere being dtBcovered 
In the central or invesBng parts. As this subject of concussion of the brain 
hia ft most Important bearing on the phenomenou designated "spinal con- 
cussion," it Is most Important to here note wbat modem experimentations 
and otiaeryatlonH have contributecl In support or refutation of Ibe so-called 
"cerebral concussion." The latest and fullest contribution on this subject 
has been presented by Dr. Charles Phelps of New York (A Cllnico-Patholog- 
Ical Study of Injuries of the Head with Special Reference to Lesions of the 
BKdn Substance." New York Medical Journal, Jan. 14th, 25th and Slst, 
•93). 

In this article Phelps reports 124 cases of serious cranio-cephallc lesions 
which were treated by him during the two preceding years. He takes 
strong grounds against such a lesion as concussion of the brain substance, 
and cities In support of this attitude the testimony of Prescott Hewitt and 
von Bergman. In the series of cases be cites there were fifty-eight deaths, 
with as many poal mortem examinations. In every instance he alleges 
thyt he waa able to find on autopsy sufflclent pathological lesion to account 
(or death. It aeetoa that he substitutes the term ranfMsion for concuaeion; 
as in the mortuary column he seta down eight deaths from general con- 
taaion-iot the brain) aad eight as meningeal contusion. It does not appear 
that in these sixteen cases, or in any others (the 108), that there was an ex- 
amination made of the contents of the thoracic or abdominal cavities. But 
it la clear to any one that a part so exposed as the head is liable to violent 
commotion in the event of sudden and violent jars expended directly on 
It, and that the contents of the skull may suffer disorganization, without 
its bony encasement being at all damaged. This, Phelps does not deny; 
but he denies a symptom otology without a corresponding cerebral pathol- 
ogy, and hence in all mortal eases, in which symptoms of compression were 
■ Absent, but formerly recognized as concussion, sufficient contusion of the 
"ftiembranes and parenchyma of the brain waa discovered to account for 
death. It would have been of great interest had Dr. Phelps given the 
' Wtimate results in those caaea of brain contusion which passed from under 
lltt care when they left the hospital. It la then generally conceded that 
''^e'mnj' have serious or moderate cerebral distiu-bance without extensive 
itoitl of brain substance by compression of bone or hemorrhage. But It 
"(a'lrrational and fallacious to assume In all cases following severe bodily 
■'^'Jifltary attended with cerebral disturbance that the brain has suffered 
traurha: for a violent fall on the back or abdomen may immediately lilll. 
" taduc'ctma or convulsions when the head has entirely escaped. The com- 
Injn error is committed when patients are admitted to hospitals In assum- 
ing that because cerebral aymptoras predomlcate, the brain alone has sus- 
talil&l Injury. Reasoning from analogy. It must be supposed in those cases 
, oC severe injury to the badt in which there is no fracture or evidence of 
. I ;graYe lesioti of the cord the term "concussion of the spine has been adopted, 
i.^hie ifi the' generally accepted definition of those cases of traumatism of 
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the spine ^rom concusalye for^e, In wMch the cord auatalna damage without 
fracture ol the vertebrae. 

Watson's experimental and olinical observalionsarein entire accord with 
the experieDce of the vast majority ot hospital surg-eoQa and with my own 
reaearchea; and all are In quite general accord that there cannot be a 
morbid condition of the spinal cord following accident which conadtutea a 
apeciflc entity without dlaoi^anlzation of overiylng or adjacent Btmctnre. 

Modem sclentlflc Investigation has shown that in the majority of those 
spinal cases commonly set down as concusslve tlie dominant iealon has been 
hemorrhage; haemato-menlngea, liaemato-myella or haemato-apinalia. It 
bfts been demonstrated also that meningeal irritation or Inflammation ia 
often dependent on Bangninoiia eSuaion, and that tn thoae cases of this de- 
scription the termination la toward death or permanent recovery. It has 
b.^en fonnd, too, that a mortal hemorrhage Is rarely seen except when com- 
plicated by fracture. 

But the ground on which the theory of concussion rests Is that in sud- 
den coUissive shocks to the body the central molecular elements of the 
cord suffer serious disturbance wliich ultimately lead to organic changes; 
that these reveal themselvea later by certain definite aod characteristic 
symptoms in the form of localized palsies, anaeathesias, hyperaestheslas, 
neural^aa, psychical disturbance and implication of the special senses. 
There can be no question, but in all cases of severe concusaive violence to 
the body every atom and fibre of Its composition feels the vibratory thrill, 
suddenly expended on it9 Hul^tance. But od what law in physics does the 
claim rest that the best protected organ of the economy can suffer the 
diaintegratlilg Influence of shock, wliUe other much more exposed, friable 
viscera entirely escape, has not been explained. On the contrary, as the 
work of sclentlflc investigation proceeds, the horizon becomes cleared and 
now what heretofore had been obacure baa been stripped of the mysteries 
which encompassed it. 

Ferrler. Horsley, McEwen, Keen, Dana and othera have demonatrateii 
that the brain cortex la the center of motor and sensory areas; from which 
we must Infer that in many of those cases heretofore described as of spinal 
origin are after ail entirely encephalic. Accordingly, we are beginning to 
hear of "ataxic palsies of cerebral origin, cortical neuralgias and focal eplep- 
siea. We are told that concussion at the cord may be distlntjuiahed from 
cnnjpresslon by the aymptoma being rather general than local, and passing 
off froHi a few minutes to several days or hours. 

Gull, In Goya hospital, reporta a case which had been diagnos<?d as one 
of pure spinal concussion, but in which, after death, fracture through the 
fourth cervical vertebra waa discovered with a large extra-thecal hem- 
orrhage. Herbert Page rtdiculea the Idea tbat there is anything character- 
istic in a railroad injury of the spine. Charcot has shown that tn the 
hypnotized light biowa on the body wUI produce anaesthesia and loc.iUzod 
paralysis. If this is the rule in this class is It not rational to assume that 
duiljig the momentary frenzy of terror which seizes on one la an impending 
or actual railway colUslon that but a sUght blow or fall might Induce 
pitraljsls? Erichsen observed that those crashed in the sleeping bertha of 
a railway carriage more often escape subsequent apinal aymptoma than 
others who were about awake. Tlila statement clearly points to the pre- 
ponderance ot paychicid iuHuence over primary, material, organic phenom- 
ena. In spioal Injury. Charcot (Lecona aur les Maladlea du System Nerveux. 
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t. IIJ, p. 271) claims Tor railroad injuries of tbe spioe no other rolt than 
sucb. an are observed In those injured b^ otber causes wbo are predis- 
posed to organic and functionnl disorders of the nervous system. Hence, 
wliy be designates them "hystero-traumatisms." He adds tliat the reason 
why they are more often observed in men than women la because tliey 
travel more; that the deafness, disordered (iaion, dyscliromatopsla, con- 
vulsivi' phenomena, encephalic or spluul, ure quite identical wltb byetetiu. 
in women. Klrmisson (System du Ohlnu^e, par Duplay and Redus, Voi. 
4, p. 300) gives American snrgeons the credit of being the first wtio CflJIed 
attention to the analogy which subsists in the consecutive neuroses wit- 
nessed after spinal Injury and hysteria In women. Bigler (Brelin Klin. 
Woch p. 127) has sagely remarlied on the much greater frequency of the 
hysterical plienomena after spinal injury In railway accidents since tbe 
laws have angmented the responsibilities of companies. In cevlewtng As- 
liursts' series of 394 cases of spinal injuries, I can And no cases of con- 
cussion cited in wldch there are not clear and tncontestable symptoms 
which pointed to organic lesion of the spine or hysteria. In Dr. UddeJl's 
very exhaustive and interesting article on "Surgery of the Spine" (p. 788 
vol. 4, Int Nat Encyclopaedia Surg.) a case is reported under the head of 
"Spinal Concussion" in which the immediate death of a military officer in 
action, it la said, was caused by a "concussive injury of the spine." The 
author says that the officer was struck by a ball in the left lumbar region 
with such force as to tear open tbe abdominal walls and let out the bowds. 
Gen. Humphrey, who was pi'CBent and saw him mortally Injured, said that 
when struclt he straightened up, rolled his eye-balla and fell dead from bis 
horse. On examination of the spine, post mortem, a negatlVe condition 
was found. How, indeed, in this case by any stretch of the ima^nation the 
"Hpine" could be In any way blamed for a share in the death of the un- 
fortunate soldier is qnite incomprehenalble to nie. Here we can Imagine 
tbe tremendous impetus with wliich the missile struck to open tbe densest 
part in the abdominal wall and leave a breach of siilficient capacity to 
permit intestinal extension. A cannon shot, cannjster ball or fragment of 
shell that disemboweled this officer had it Struck in any otter part of the 
abdominal paiietes was quite enough to instantly destroy life, A violent 
blow with the clenched fist over the trachea has been known often to in- 
stantly Idll. A Idck over the testes produces very dangerous shock. 

It is a significant fact that among the great number of railroad em- 
ployes annually injured on American railroads there are almost none re- 
ported as suffering from "spinal concussion." It is only since tills Injury 
has become fashionable, has become vulgarized, as a part of every railway 
collision we hear so much about it. No one ever found a pus tube in all 
the centuries of our science until Tait stumbled on them, as It were, and 
recognized their true character. Now, pelvic abcess of every description, 
with the average operator, is a pyo-saJpynx or nothing. But the com- 
plexity of names for the aame conditions in the surgery of pelvic suppura- 
tions in no manner influences or touches the principles of treatment. 

On the contrary, in injuries to the back the importance of an exact 
nomenclature is of cardinal importance in aiding us to appreciate the pre- 
cise nature of the pathological conditions, which do and do not exist as n 
consequence of accident. To the average patient and to the mind of the 
lay public, a sprain, a bruise of the back or rupture of a sinew ( ?| are simple 
mattei-a. But when it la announced that one has an "injury of the spine" 
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has "coucuaaion of thii aplne," etc., tbesi? teruia curry u terrible slgniacance. 

Ill the foregoing observations I have been enabled to study rachldlan 
lesions and tliose Involving the Hpinal cord in the human subject by availing 
inyBelf of what Dr. Bowles designntes "accidental experimentation on man," 
or rather by a methodical and critical analysis of the clinical mantfestationB 
of spinal injuries as they came under my care in hospitals and elsewhere. 
Slid In writing for contemporaneous journals a few isolated cases bearing 
on this Htudy have been reported by me. In fact this is the only method 
by which it is possible to arrive at safe and reliable deductions, for. as 
stated at the outset, although much may be learned through experimenta- 
tion on animals of the grosser spinal lesions, those of a complex pathology 
and those which extend Into the mental domain of man are in no maniKT 
(.■ompletely elucidated by such a resort, liowever extended or lutelhEentiy 
pursued. 

Although few can imqualiliedly accept the dictum of Brichsen on the 
pathology of spinal lesions of a traumatic character, all must concede that 
he has been to their study and elucldatloji what Lister was to antl- 
Beptic Burpery. Hia etudles revolutionized the pathology of spinal trau- 
matisma and imparted that initial impulse which has lead to earnest, 
profound and analytical study by the scientific investigation of pathological 
procesa in a legion which before his time was a veritable terra ineagnito. 
tmuiiintlsins and imparted that initial impulse which has lead to earnest, 
lirofi.und aud analyilcai study l)y the scientific Investigation of pathological 
processes in a region which before his time was a veritable terra incognito. 

Let us hope then, that with the rapid strides so characteristic of mod- 
em scientific progress this "century of all centuries," with the large num- 
ber of trained and cultivated investigators in the field; with the wealth of 
valuable knowledge bequctlied to humanity by our fathers in medicine, 
with the fadhtles which modern genius liave placed in our hands, and 
actuated only by an incentive of i^eachlng the truth, nature will soon yield 
up those aecrets wrung from ber by those mvanta who have illuminated the 
way for their followers, and that in the near future the pathology of 
traumatic lesions of the spine may rest on a secure foundation, by which 
they may be recognized, relieved or cured; and that the obscurities which 
now enshroud them may soon fade Into the oblivion of the past 
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CLINICAL. REPORT OF SEVENTY-ONE CASES OF SPINAL INJOKY— CLINICAL 
KXPSRIMBNTAL INVESTIGATIONS ON THE HUMAN 3PINB— TRAU- 
MATISMS OF THE BACK, STIMULATING ORGANIC DISEASES OF THE 
SPINE. 

First Case— In the montt of June. 1884, a case was entered nt the 
Ninety-Nine Street hoapital with the foHowhig history: 

Patjent 21 years old, single, female, domestic. General health poor. 
Stated thai three weeks previously she slipped on an orang'e peel or some- 
thing of the sort on the sidewnlk and fell with great force on her hack and 
left htp. With a little assistance was ahle to get home. The following 
day complained of great pain in the hack and extremities. Had a medical 
atteiidnnt, but not improving and being informed that her spine was in- 
jured, she came to the hospital. 

Condition on Admisalon— Patieut rather anaemic; pulse 110; temper- 
ature, 1021-3; considerable thirst; no appetite. She declares that her legs 
are paralysed. No incontinence. Patient has distinct cardiac murmers. 
Gives a history of rheumatism. 

Dlagnoala— Recurrent attack of muscular rheumattsm. and was so tKsat- 
L>d by colchium, q.uinia and the alkalies. She was up in four days and dis- 
charged cured tn a week. 

Comments— There were no logical grounds in the case to connect her 
fall with her rheumatic attack. The absence of spliyncteric incontinence. 
the presence of hyperexia and a cardiac lesion were the main objective 
symptoms which we relied on in diagnosis. 

Second Case — This patient's case should scarcely come under this head- 
ing, for she had real organic disease of the cord; but as it followed soon 
aJter an injury and in many particulars simulated a traumatlBm, It seemed 
to me opportune to enter it In this place. 

History— As this patient's antecetant and personal history liave been 
preyioualy given in full detail by me in the journal of American Medical 
Association and the Raitway At/e for Sept«iaber, 1892, there will be pre' 
sented here but a few of Its most remarkable features. Patient ndmittetl 
into medical service of Dr. Jolm B Raid. Harlem hospital, June, 1891. At 
this time she had complete paraplegia, though the sphyncters were intact 
Not making any improvement in the medical division, she was tnmed o 
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to the surreal Bide. She gave a history ot liavliig sustained a very heavy 
fall during the month previous in the city of Bridgeport, Conn., from 
whejice BUe cauie into oor service. As in the preceding case she, too, waa 
able to make her way home after Injury by walking, but required the aid 
of two persons to sopi>ort her, one either side. After a few days' rest in 
bed ahe was atjle to be about again. In the eourae of a month's time, how- 
ever, she commenced to notice that her legs were In patches numb, and 
that it was impossible for her to walk much without support This con- 
dition became much worse ajid in time full paralysis developBd. (This was 
not a litigation case.) 

Diagnosis— Potts' disease, hastened by a traumatism. On dose ques- 
tioning her I was quite aseui'ed that she was suffering from tubercular 
rachitis. Her father and mother were both Inibercular. She gave a history 
of a "weak back" before the Injury, which required her to rest her head 
on the shoulders, the elbows supporting the weight, and when she walked 
she said ahe felt slightly imsteady in her gait After being in my service 
three Etionths she developed a well-marked angular curvature in the mid- 
dorsal region. She ultimately made a complete recovery, though not until 
anchylosis had consolidated the diseased segment. 

Comments— This was an Ideal case for a. clever lawyer to work upon, 
with every prospect of success, had the question of litigation risen and she 
harl deliberately suppressed the truth. 

Third Case— This patient I saw in consultation with the late Dr. George 
B. Hubbard of New York in the winter of 1885. She had been Injured a 
few days before I saw her while attempting to mount a new car on one 
of our elevated railway lines. The car being new, the springs on the 
trucks raised It up a few Inches higher than the usual distance. She was 
large, old and very fat. She stumbled In getting on, one of her lower 
limbs going down between the car and platform, when she was dragged 
fom- or five yards before the train was stopped. When she was lifted out, 
she waa in great shock. An ambulance was called and she waa taken 
home. When I saw her, the injured limb was greatly awoUen, but she 
steadily maintained that her spine was Injured, as She was entirely power- 
lesa in her lower extremities, and the back was the seat of great pain. 
There was no question but there had been great commotion of the body 
by the violent squeezing sustained , but I could not find any unequivocal 
rigns of spinal injury, and hence informed her that her spine was not in- 
jared; that she had no paralysis and would aoon recover from the pain 
In the back. Aa she waa not getting proper care at home, she entered my 
service at Ninety-ninth Street hospital. She remained there for nearly three 
months. There by a close observation of the clinical symptoms it was 
apparent after about two weeks that she was a victim of chronic rheu- 
matism. 

Dlagnoaia — General contusion of the body, with conaecutive arthritic 
Inflammation. She finally recovered her usual health. On trial the rail- 
road company denied neglect and by the aid of abundant testimony and 
th'jir own physician proved that ahe waa partly inflrm at the time of in- 
Jury from a rheumatic afCection. 

Comments— This case properly belongs to the same category as the 
preceding two. But this patient while in bed, unconscious to herself, would 
in certain positions induce genuine lateral or angular curvature in the 
dorsal region. When she sat up it all disappeared. 
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fourth Case— Patient a woman, whose cftse has been pn-vioualy re- 
ported in the Rnilwny Age, Aug. 12, '92. A shoi'l Bummary of it may be 
friven here. I was callea to see tliis ease tn consultation with Dr. .T M. 
Bryan of this city. Patient some four months before had fallen through 
a rac]( on which she had been staniltng while hanging ciothea on a roof. 
Only one leg went down, but it appears that her body was pretty well con- 
tused by the accident. Patient was sent Lome antl was attended by a 
IJhyBlcian sent by the owner of the houae on which the accident happened. 
After sli or eight weeks' treatment he, regarding her well, dismissed lier. 
But she took It Into her head that she had spinal disease, paralysis, etc. 
The medical gentleman who was called hi at this stage foimd the woman 
helpless, in bed part of the time, with little or no use of her limbs, sus- 
pects parnlyslK. This opinion was further heightened by the fact that 
there was no ankle clonus and tie natella reflexes were entirely atisent. 
And so a needle might be sent into the eye in any part of her lower limbB 
without causing a twinge of apparent pain. By resorting to a ruse and in- 
tiuiring about her it was soon evident .tiiat she was an imposter. 

Diagnosis— From wliat could tie learned she had primarily a sprain 
of the neck and hip with two or three patches of eechymoses on the but- 
toclc of the same side. Tliat was all. 

Comments— In this case, in which patient had claimed invaUdism so 
long, one would naturally espect marked trophic changra, particularly in 
the vessels and museies. But there waa no trace of them. The ekin had a 
warm, moist healthy glow and there was no evidence of any atrophic or 
degeneratiye disturbances in the muscles. But like the latter case rated 
in bed slie couia produce the most remarkable deviation in the cervico dor- 
sal segment, a genuine lordosis. 

Fifth Case— This patient was a boy who came under my noitce in the 
Harlem hospital dtuing the past winter. He came in for treatment of a 
neci-osed tibia. But one of the staff dlscoTered what he supposed was 
"Potts disease of the spine." 

History- Patient came of healthy father and mother, both living. First 
symptoms of trouble In the leg began a year ago, when he fell down a 
flight of stairs. Never complained of his spine. He now had, wtdle in the 
filing posture, a marked cyphosis in the upper doraal segment of the 
spine. But there was no paraiyais, no muscular wasting or anything Bug- 
g-eative of serious nutritive chang-es in the soft- parts. 

DiagnoaiB— His aplnol condition was evidently due to muscular and 
ligamentous relaxation, possibly from injury to the dorsal or posterior 
branches of the intercostal nerves which supply the greater part of the 
spinal muscles at this point. But there was no organic lesion. 

Comments— It should not be forgotten that asymmetry in lis strict sense 
Is practically a normal condition in the gvoviag spines of children, i. e., 
' i grows more rapidly Hian the other, or Its development is more 
advanced than the other. Hence wo should expect to find the "lopsided" 
very common, particularly in strumous children. The situationa in which 
this Bimulatlon jf spinal deformity was most pronoimced in the 
above case were, in one, first in the dorsal and then In the dorso- 
lumbar. These cases Lave been classed as ■'simulated" because there were 
B the indications of cord injury. There was a visible tangible dis- 
tortion In all, which, nevertheless, entirely disappeared on taking the erect 
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don. Id the considerable group to follow of the paeudo-conciisalve rarl- 
we might wHh every propriety include them in this class, only they 
e not attended with Hpinnl deformity. 
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SiTth Case— History. ratleiifB age. 40; fresco painter; ndmitted into 
Ninety-ninth street hospital Miiy 2, ISSS. Patient wliile enihelUshing the 
dome tu the chailcel of the ehiirch, the staging gave way and he came 
downward about 30 feet, Bttiklng on his neck and shoulders across the 
back of a pew. He was taken up in an unconsclouH condition In a state of 
extreme shock. By the aid of rest and reatorativca he soon rallied so that 
on the arrival of conveyance the snibnlance surgeon considered It safe to 
remove him to the hospital. I saw hini an hour after he was admitted to 
the hospital. His faculties were now clear and he expressed an earnest 
desire to get well. But he was suITering the most agonizing pain on the 
sllghteaf motion. At this time he was powerless to move either hand or 
foot Sensation was wholly lost in the lower extremltiea, though on puncl^ 
ure with a pin he was conscious of some feeling in the hands and forearms. 
Between the sixth and seventh cervical vertebrae there was a distinctly 
moveable bony substance, no doubt the spinous process of the sixth, 
Which had become detached. His urine, on withdrawal by Uie catheter, 
was found bloody. Therewas unequivocal evidence of injury to the Inter- 
nal organs. Besides tho spinal injuries he also had fracture of the left 
scapula and dislocation of the right shoulder. 

Diagnosis— Mortal injury of the spinal architecture, with fracture, hem- 
1 orrhage and compression. He died ten hours after injury, before reaction. 
%-Poit mortem examination was refused us. But an autopsy was made by 
sr's deputy after his removal home. Dr. Harold, who made the 
B exsmlnatlou. Informed me that fracture and compression of the spinous 
Iproceasea of the sixth and seventh cervical vertrebrae were discovered, 
Kbesides extra and tntra-theeal hemorrhages in the spinal canal, hemor- 
; Into pleural cavity, ruptiire of the right kidney, with a free retro- 
^rltoneal extravasation. 

Seventh Case— Patient large, heavy man, aged 44. Injured June 22, 
While out driving in Central Park, In a Ught buggy, saw a runaway 
■i&oree coming at a furious rate in an opposite direction. Before he could 
Bflwlng his own vehicle aside to clear the way the horse and carriage col- 
TUded, upsetting his buggy and throwing him some distance on the liard 
>ad bed. He was stunned for the moment, hut by the time the pohce 
Ived he had recovered his senses, though on making an effort he was 
rise. He was brought in by an ambulance to the Ninety-ninth 
t hospital, reaching there at 5 p. m. At 8 I saw him the same even- 
|big. He now complained of niuch pain in the right side, and was unable 
o raise the hand on the affected side. On the side close to the sternal 
'ftttachments he had fractured the fifth, sixth and seventh ritis. He had 
B^ore power In the left hand. He could move both feet The neck had 
n violently strained, and under the left ear there was a large patch of 
lymoEds. The head and neck were rigidly fixed, and the sUghtest pres- 
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BureLOver the median Bpinons process elicited the moat excruciating pain. 
He had conaldeKtble thirst, but could only swallow In gulps and at Inter- 
vals. Pulae quick, 124; do temperature; cirn void his urine. 

Diagnosis— Mixed case of centric and eiceentric injury of the spine, 
with the latter predominating, costal fracturea and contuBiona. 

June 23(1. Hia general condition much Improved. Pulse 100; temper- 
ature 100 1-2; can swallow better, but numbness and weakness in the 
arms continues. Says to-day that he has pain in the back of his head. 
Has some slight deafness in one ear and ringing in the other. 

June 24th. Sitting up, rapidly improving; pulse 101; temperature 
100 2-3; numbness leaving the arms and bodily strength retumhig. The 
vomiting which he had soon after entry has ceased and he now takes food 
freely. 

June 27th. Left the hospital to-day. Spinal symptoms liave nearly all 
disappeared. 

,Tuly 2l8t. I saw tiim on this date for the last time. He had now fully 
recovered and was attending to his usual occupation as a cutter of brown 

Comments— This case calls for a few comments. It was one of that 
common class of severe injuries of the body consequent on collision or 
couciaislve violence, in which the spine escapes serious harm through the 
force being first met and spent on the soft parts and the structures adja- 
cent to it. It practically belongs to those casea designated by Bergman, 
Phelps and others as r.onluaion of the spinal cord. The cord was unques- 
tionably slightly involved. Sudden tension, tortion and pressure gave rise, 
probably, to a very slight meningeal or parenchymatous bleeding into the 
cord, but not of sufBcient extent to excite inflammation or dangerous com- 
pression. The symptoms also indicated a propagation of the lesion into 
the base of the brain. 

Etshth Case— Patient admitted to Ninety-ninth street hospital Oct. 5th, 
18S5. He was a man of large stature, muscular and well developed. Age. 
28 years. On the afternoon of above date, while climbing a ladder with 
a pall of water In each hand a round broke and he was precipitated down- 
ward a distance of 15 feet. He fell backwards, striking on his back. He 
was picked up in an unconscious condition and brought into the hospital 
twenty minutes later (the accident occurred near the hospital). He was 
now in deep shock. About four hours after injury seen by me. At this 
time his pupils were contracted. He hreatlied in deep, irregular gasps. The 
p.ulse was slow, full and slightly isregular. The extremities were motton- 
lesB. He was unconscious and in a wild state of delirium, 

Oct. 6th. No symptoms pathognomonic of fracture of base of the skull; 
lower extremities partly paraplegic; still more or less muttering- delirium; 
pulse 103; temperature 99 1-2, 

Oc(. 7th. Mind clear, no fever; can now move left leg and has alight 
sensation in the right, but is unable to move it; pulae 00; temperature 
normal; complains of deafness so that wc had to speak to him in loud 
tones to be hearil, 

Oct. 8th. Temperature and pulse normal. Neck ri^d; the spinous pro- 
cess of the fifth vertebrae prominent; seems unduly mobile and deflected 
slightly to the right side; vomiting ceased. 

Oct 26th. Left the hospital. Pain In the head ceased and hearing Im- 
proved: muscles of the neck yet qtilte ri^d and hyperaesthetlc; can only 
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walk with the aid of crutches and the digital grip remainB feeble. It was 
more than a year before this man fully recovered. But he flaallj wholly 
regained hia health, nod la now a patrolman on the filetropolitan police 
force of this city. 

Nintli Case— This case waa In my service, in the Workhouse hospital, 
on Blackwell's Island, New York. 

Hiutory— Patient a prisoner, middle sized, aged 27. On the morning of 
May 21st, 1884, while descending from his cell on a high tier, fell the whole 
length of the steps, striking on the landing below with great force. When 
raised from the stone floor on which he struck he was wholly unconscious 
and blood flowed freely from his mouth and nose. As soon as he was 
placed In bed he was stezed with convulsive spaama, which, however, the 
house surgeon informed me, did not extend Into the lower limbs. He came 
under ray observation the following day. May 22d. At this time he has 
regained consciousness and complained of no pain, except In the cervical 
region of the spine. Here there was well-marked ecchymosia, tumefaction 
and Induration of the tissues. The head was Dxed and the cervical mus- 
cles tense. Drinking was attended with much pain. As he cotild not raise 
ills head, all liquids were given him through a tube. 

May 24th. Paraplegic symptoms evident, though the sphyncters were 
Intact. General condition much improved. On this day I made a discov- 
ery which shed much light on the etiology of his condition prior to the 
accldMit. It was noticed as he thrust Ms tongue out that its latteral bor- 
ders on both sides were freely indented with scars. He was a chronic 
epileptic. After remaining in the hospital three weeks his condition waa 
greatly ireproved, but he refused to use his limbs. As mallngei-ing was 
very common in this service a ruse was resorted to to see whether or not 
he was shamining:. Therefore we said to him that, as his paralysis was 
making no progress toward recovery, it would be necessary the next lime I 
came to use the actual cautery and "fire" each side of the spine without 
an anaesthetic, as this would impair its full effect. On my next visit. In 
three days, he had quite recovered the use of the paralyzed legs, and 
walked about the ward without a support of any kind. Hia time of com- 
mittanco wa? out in another week, when he left the hospital apparently 
aw well as ever. 

Comments— his case presented many featm-cs of unusual interest and 
points to a vital question in etiology and clinical history, viz.; The impor- 
tant Tole which pre-existing' pathological conditions play, both as predispos- 
ing and aggravating factors, in bodily injuries of every description and 
Ihose relating to the spine in particular. Here we had a most startling ar- 
ray of symptoms. Free hemorrhage into the mouth and nose, in connec- 
tion with a spinal injury, would lead one to assume that it had made Its 
way through the pharynx from a rupture of the anterior ligaments of the 
Bplne. The coma and con^tdsiona imphcd serious brain Injury. 

Diagnosis— Epileptic seizures primarily, spinal injury consecutive. Ex- 
cept the physical evidence of injury of tissues of the neck over the cerv- 
ical spine, it was indefinite what the nature of the other comphcattons 
were. Being a prisoner and under the severe discipline of a reformatory 
Institution, we were permitted opportunities to unmask the case quite un- 
known with a private case. 
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Tenth Case— History— Patient 50 years old, a hard drinlter, admitted 
to tlie Harlem iioepHal Feb. 12tli, 1887. Was found by the police on the 
morning of this date in comatose condition, presumably from the effects 
of alcohol, but tliey, not being aHle to arouse him, called an ambulance 
and aent him to the hospital During the evening, about two hours after 
he was found, he regained consdousneHS, when he complained bitterly of 
his occupit and cervical spine. His -neck was now fixed and exquisitely 
sensattve. Deafness, wMch he said was recent, was well marked, but there 
were no symptoms of Basic fracture of the skull. There were two abrasions 
on the back of his neck and a fractm-e of the tranavcrHe and spinous pro- 
cess of the sixth cervical vertrebra could easily he. defined. Both extremi- 
Hea were completely paralyzed, and but slight motion remained in one arm. 
Tachycardia, quick, irregular breatliing, and almost incessant vomiting 
were constant and per^stent symptoms. 

Diagnosis— Fracture of the spine, extra dural hemorrhage, laceration of 
the coi-d, consecutive meningeal and myelitic inflammaHon. 

Feb. 12tb. Temperature 102, pulse 122; relieved from pain by full 
hypodermic dosage of morphine; incontinence of urine and faeces; the act 
of deglutition gives great distress; the featiu-es were intensely suffused, of 
a deep crimson hue; had some relief by being turned on his side. 

Feb. 13tb. The same symptoms of the day preceding, except more ac- 



Feb. 14th. Vomiting ceased, lint now a painful cough lias commenced. 
The abdomen la ballooned and he begins to complain of epigastric constri- 
aon, the so-called "girdle eymptom." Condition continued daily worse un- 
til the morning of the 17th. Now it was evident that pathological pro- 
cesses had reached the roota of thoracic respiratory reflexes and had even 
crossed the foramen magnum, engaging In tlie ba^c meninges. Respira- 
tion was purely diaphragmatic, quick and labored. The mucus which was 
exuded from the respiratory mucous membrane became extremely tena- 
cious and was slowly but steadily blocking up the air passages and causing 
asphyxia, as now all power of Its expul^on was past. Spasm Intermit- 
tently spread into the muscles of hia face, and by a doic tension of the 
internal recti of the eyeballs the eyes were now Id a state of convergent 
strabismus. He was now in a condition of deUrium. Early on the morn- 
ing of the 18th he died. 

Pogt moTtem Examination— We were restricted by hia relatives from 
proceeding further than opening the spinal canal. The spinal cord was 
opened from the occiput to the sacrum. The spinous process of the sixth 
cervical vertebra was discovered fractured on both sides, close to the 
e processes. One fragment was partly turned on Itself in such a 
s to press directly on the dura-mater spinalis. The spinal canal, 
OUt^de the cord, from end to end, was found stafl'ed with liquid blood 
and partly organized blood clot. Kovr, by bisecting the theca through ita 
entire length, It was seen that directly under the point of fracture there 
was a free intra-meningeal hemorrhage from a laceration of the posterior 
spinal artery. From the Bite of injurj- upwards the dura mater, arachnoid 
and pla mater were all glued together by a free fibro-plaatic exudate of 
lymph. The substance of the cord was In places so softened as to render 
ita removal entire quite Impossible. This was most marked at the point 
traumatized. This man, as later ascertained, had been injured by b^ng 
run over by a cab through the carelessness of the driver. 
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Kleventh Coae— History— Patient, a boy of 14 years, was admitted to 
Harlem hospital in January, 1890. On the mnmins; of tiiia date he was 
seized by a muscular, irate mother and thrown bodily outof the fourth story 
window of a tenement house on to the stone-flagged aidpwalic below, after 
which she made a plunge. In a moment of remorse, landing a few feet 
from where he stnick. They were Iroth brought lu in the ambulance to- 
gether. The boy was suffering from shoclt but was entirely conscious. 
Gould move his hands freely but could not do ao with his feet, whieh, be 
said, felt numb. There was a large patch of ecchymosis on one side of the 
nates and another contusion and abrasion over fhe lumbar region. He had 
control over the bladder and rectum. 

Diagnosis— Probable violent contusion of all the rachldlan muscles, con- 
cniBslve force extending into the spinal marrow and thereby inducing tern- 
Itoi-ary abeyance of function. By evening of the same day was able tn 
get out of bed and nse his legs as well as ever. He now clamored loudly 
for his supper. A few hours later, in the absence of the orderly from the 
ward, he slipped on his clothes and absconded as chipperly as a cricket. 
This boy made a "bee line" for home, and. as far as could be learned sob- 
aequently, he never has been any the worse for tliis rather heroic sort of 
maternal diadpline. It was most remarkable, in a fall of such great 
height, that there were no bonea broken or Internal organs damaged. 

Twelfth Case— Patient, a female, admitted on the same day as the pre- 
ceding case and Injured in a similar manner (mother). She was 37 years 
old, of good physique, weighing about 150 pounds. When she was found 
b.v the ambulance surgeon she was in a semi-conscious state. She had a 
scalp wound over the left ear, which was bleeding freely. This was tem- 
porarily dressed when she was brought to the hospital. By the time she 
was nndresaed, sponged and placed in bed, she had quite recovered con- 
sciousness. On a more careful examination of her body no fractures or dis- 
locations wA-e discovered. But ^e declared that her "neck was broken," 
aa she said that every time she moved she felt a "crick." In confirmation 
of this, too, it was noticed that, while she could move one leg freely, her 
arms were both quite powerlesa. But sensation was little, if at all, affect- 
ed. Hence it was a question whether this helplessness was attributable 
a contusion of the muscles or Injury to the cord. She had an 
extensive laceration of the left leg, from the inuer side of the knee down 
as far as the ankle joint. 

Diagnosis— General contusion of the body, with extrensic injuries to the 
cervical spine, and contusion of tho cervical segment of the spinal cord. 
On the tifth day after injm? movement of the hand began, and the numb- 
ness which she complained of liad quite disappeared. On the tenth day 
she left the bed, returning home, restored to her former health. I have 
seen her several times since, and, as far as I know, she has been as well 
s before she made the leap and escaped with her Ufe, These 
two latter cases go a long way to prove wliat is a matter of common ob- 
servation among surgeons and experienced observing mecluinics and bidld- 
era, viz.; That the extent of injury is by no means always In direct ratio 
to the distance one has fallen, but that it more often depends on the man- 
ner In which one lights as the body comes in contact with the surface. 

Tlitrteenth Case— Hiatoiy— P. O. B„ age 24, male. Admitted to Harlem 
hosi)ital July 12th, 1887. Patient, while in the act nf diving in the water 
flt a pier on the East river, struck his head with violence against the shal- 
low bottom. The tide was out at the time, his head and neck being pro- 
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Jected with great force against the hard river bottom. Hia comrades, ob- 
serving that he did not rise to the aurface, plunged In and rescued him. 
At first they supposed he was dead, but by dUligent and intelUgent manlp. 
ulation, rolling him on the beach, etc., he soon gave evidence of reviving. 
He was freely rubbed witli warm alcohol, and eubcutaneouB injections of 
ether were administered. He was now wrapped in blankets, put on a 
stretcher and phiced in the ambulance. Was In great shock and entirely 
uncouBCiouB for the first twenty-four hours in the hospital. Indeed, col- 
lapse was so deep it was not deemed advisable to examine him until some 
mpre hopeful signs were evident. 

June 13tii. Has recovered consdousness, but is paraplegic and palsied 
as far up as the nipple line. There was intense suffusion of the facial 
capilliaries, with a deep, dusky hue of the features. Pulse 130, temperature 

99 1-4; abdomen distended, the sphyncters paralysed, moderate vomiting; 
complains of groat pain in the neck; marked dysphagia, dlaphi'agmatic 
breathing; on most diligent examination no evidence of fi-acture was dis- 
covered, though the whole cervical segment was extremely hyperaesthetic 
over its spinous processes. 

Diagnosis— Extra thecal hemorrhage into the spinal canal, consecutive 
compres^on of the cord. Violent contusion and laceration of the muscles 
of the neck. Paraplegia, consecutive to and dependent on hemorrhagic 
pressure. 

June 14tli. This morning had a rigor and shook all over. One bom' 
later, temperature 102, pulse 131; paralysis of the lower extremities now 
complete; complains of constriction over the epigstrium; hes on his back, 
fairly comfortable when under moderate dosage of morphine; continued 
in aboat the same condition, without the development of any special change 
except the development of a bed-sore. 

June 19tb. Temeprature this morning suddenly mounted up to 105 1-4; 
pulse 134. Wandering delirium commenced. Paralysis of u^iper extrem- 
ities. Meningeal tnflamraaUon rapidly advancing upward; unable to swal- 
low anything. He struggled on, breathing in quick, short gasps, the cy- 
anotic state of the integument deepening in proportion as the respiratory 
reflexes became Involved. 

July 20th. At 2 a. m. he died. A poet mortem was refused. 

This case is of interest as one in which there is every reason to assume 
there had been a mortal termination from spinal hemorrhage aa the primary 
lesion. In my experiments on the lower nnlmHlB it was foimd that in all 
cases of extensive spinal hemorrhage a fracture of the vertebral column 
somewhere could Invariably be found. It is true there may have been 
one here, bnt if so there was no displacement. But, as will be seen later 
on. a fracture in the spinal column of man is not a necesaary factor In all 
cases of spinal hemorrhage of a traumatic ori^. It was interest- 
ing to aote here, too. that it was only on the third day after a violent 
chill, that the temperature went up. Here was the starting point of a new 
process widch, when It develops in the course of spinal hemorrhage, adds 
enormously to the gravity. In only one case in which meningeal Inflam- 
mation has been engrafted on spinal hemorrhage have I seen the patient 
survive. 

Fourteenth Case— History —Patient 29 years old, admitted to hospital 
June 12th, 1888. On the morning of the above date, at an early hour, this 
man attempted suicide by cutting his throat. But he committed the mis- 
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take commoii -with thie clase anii cnrrled the Wade of tlie razor too high, 
cutting off the epiglotis, dividing seTeral musclea, vessels, eta, and, pass- 
ing through the pharyni, made three or four deep gashes through the 
bodies of the fourth and fifth cervical vertebrae. As none of the main 
blood trunks wer divided, he failed to destroy himself. A neighboring 
practitioner wss now called In, who secured the bleeding points and opplied 
a temporary dressing. He was then sent to the hospital. After he had rest- 
ed In iDed about four hoiws, he coramencecl to manliest signs of distress. 
He was now taken Into the operating room of the hospital ta be examined 
and have the dree^ngB readjusted. This was on the second floor of the 
hospital In the front of the building. The bouse surgeon had been called 
for a moment out of the room, while the nurse was in an adjoining room 
In which surgical dressings are stored. During tMs brief interval that he 
was left unguarded he raised himself from the operating table, made a. 
bound for the window nnd dove hendlong into the area below, a distance 
of about twenty feet. When raised from the ground he was in a moribund 
state; blood issued from liis mouth. The pulse was flutterhig and irregular 
and he breathed in irregular gasps. KIh right ear had nearly been torn 
in two; in a vertical direction. It was evident that he had fractured or 
dislocated the atlas or third cervical vertebra, for there was a distinct 
crepitation and abnormal mobility. As he was in the dying state, it was 
Iniposaible to determine the estcut of damage to the brain. 

Diagnosis— Fracture or dislocation of the cervical segment of the spine, 
with compression of the substance of the spinal cord and mortal shock 
with probable internal Injury. 

The unfortunate man survived but a few moments after re-entering 
the hospital. 

Poal mortem Examiiialioa — Autopsy made by the deputy coroner 
Cranial, spinal and abdominal cavities opened. The second cervical verte- 
i fractured through both its laminae. The posterior atlo-axieal 
ligament was torn in two and there was a dislant displacement bacbwai-d 
of the body of the third cervical. Duramater on ita left latteral aspect 
torn for a distance of nearly an Inch, to and tlirough the second and third 
cervical nerve roots, anterior. Substance indented and laeemted at point 
of fracture. On opening the skull there was discovered a linear fracture, 
about two inches long, extending in a horizontal direction about an inch 
below the tip of the ear. The middle meningeal artery was lacerated and 
had given issue to an abundant hemorrhage, which had formed a large 
clot and produced a distinct compression of brain substance. None of the 
other cqvities were examined. I must here acknowledge my obligations to 
Dr. Jenkins for hia courtesy in permitting me to assist liim and make notes 
on this case. As po»t mortem labors are very unpleasant and repugnant 
it phydcians and as they are often nece^arily done by internes, who 
examine only those organs wliich give rise to the most prominent symp- 
:, most valuable information is often lost and pathological revelaHons 
of great Interest and value are never made known. Though in this case 
s considerable direct damage to brsdn and cord by this madman's 
plunge, to my mind it would seem tliflt there was not enough to immedi- 
ately destroy life without coincident trauma of the solar plexus, the dr- 
culatory apparatus or internal organs, but none such were discovered. 
There was but little hemorrhage into the spinal canal because of the in- 
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direct character of the clPculatlon In this region and tlie violent shock 
wLich induced Immediate vaao-motor paralysis. 

Fifteenth Case— HlHtory.— O. C, aged 29 years, admitted into the Har- 
lem hospital July 13, 1889. On the afternoon of this date, patient went 
to bathe at Port Morris. Without first taking the precaution to sound the 
deptli of the water, which he was about to enter for the first time, he ran 
a few yards and dove in, head first, from a dock which was about eight 
feet above the water's surface. After sinking, he rose once and went down 
aKiiin to reiiinin. One of his comrades, an expert swimmer, who was well 
acquainted with the river bed. fearing that something serious had oc- 
curred, dashed In after a moment's delay to see if his friend, who was 
n, clever swimmer, was not playing a ruse. He found tiim and quickly 
drapged bim to the landing. He had ceased to breathe, but the heart was 
yet beating. His comrades worked on him, employing artificial respiration, 
and after a few moments he commenced to respire again. He was now in 
an unconadous state. An ambulance was telephoned for and an hour 
later be was entered into one of the surgical wards of the Harlem hos- 
pital. He was now carefully examined, but no fracture of the spine or 
skull could be detected. His respirations were deep and stertorous. Pulse 
51), temperature submonnal. No fracture or dislocation of the limbs could 
be discovered. His bladder, which was distented, was emptied by a ca- 
theter, and hot alcohol sponging was kept up until reaction had set in. He 
remained unconscious until the following morning. Now reason had com- 
pletely returned and for the first Ume be was consdoiis to pain. Ho com- 
plained of a most excrutlating palu In the neck about the vertebrae. The 
position which gave him most comfort was with the occiput powerfully 
i-etracted backward and rigidly fixed. Lateral pillow supports gave him 
great comfort. On this date, temperature and pulse normal. Now he was 
completely paraplagic and the palsy extended far upward, rendering one 
arm powerless, the left and the right devoid of sensation, though some 
slight motion remained. 

Diagnosis— Extensive lacero contusions of the muscles of the neck, 
hemorrhage into the spinal canal with compression of the meninges and 
medullary substance. 

July 15th. Very serious and sudden change In his condition; 9 a. m. 
temperature 104; pulse 126; incessant vomiting; i-apld, gasping respiration. 
Actii-ely delirious and incessant screaming. Face and neck deeply con- 
gested. Both arms now completely paralysed. Hypodermic injectioli of 
morphine quieted him somewhat. But as evening approached he became 
rapidly weaker and died at 9 o'clock. 

Poni morton examination of the body was refused; but we were per- 
mitted to open tlie cervical spine. On incision through the tlilck. dense 
skin over the neck poteriously an Inky-colored fluid blood Issued up through 
the opening from various directions. All the cervical muscles were deeply 
blood-stained. On opening the spinal canal liquid blood flooded the track of 
the saw and required constant sponging. On removing the posterior arches 
of the vertebrae It was seen that the spinal canal was so completely clogged 
with blood that It had In places made its escape tiirough the intervertebral 
notches from the nerve roots, outside their thecal envelopes into the sub- 
jacent tissues. After all the sangulnotis effusion had been washed away. 
the fibrous envelope of the cord came Into view. It was nowhere lacerat- 
ed. On bisecting the <lura a turbid, Qocculeut fluid escaped from the arach- 
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noid cavity. The visceral layer of the arachnoid was markedly thickened 
and Intensely congested. Beneath this all the Bphial veins were found 
greatly engorged. The membranes were not adherent, though layers of 
plastic lymph were scattered over the pla mater and on ita Inferior BOrface 
on the marrow. There was no hemorrliage Into the medullary substance 
of the cord, though throughout It was stained of a deep pink tinge in the 
mid-cervical region. The so-ealled "red softening" was present, but as this 
man died early disintegrating changes had not yet set in. 

Comments— Tliis was a typical case of spinal hemorrhage, with all those 
phenomena which attend It when it Is free and copious. Its compressive 
force is enormous when In large quantities; else the spinal cord, which is 
nowhere in contact with It, but well protected by a water bed in which it 
floats, would always escape destructive pressure. And it Is a question In 
this class of patients whether or not the cord might not escape and the 
injury be survived. If it were not for that fatal type of meningitis which 
the mechanical pressure of hemorrhage gives rise to in tliis situaiion. As 
the vertebrae were not removed it was impossible to say whether op not 
the bodies had been fractured. 

Sixteenth Case— History— Patient a male, 40 years old, painter. This 
patient came under nry care Apiil 12th, '89. He was employed painting 
the elevated raUroad structure. By the slipping of a knot the ladder on 
which he stood gave way and he fell to the street below, a distance of about 
twenty feet. Though not rendered unconscious, he was badly shaken and 
unable to rise. An ambulance was called, but he refused to go to the hos- 
pital. He was taken home. I saw htm about six houra after Injury. He 
was now very pale, had bleed some from the nose and had vomited once, 
raisin,; some blood with the ejected Buid. Complained of pain In the ab- 
domen; was slightly deaf his wtfe said. Has numbness In one foot and 
in both hands, but can use them; says his neck Is badly hurt, as he only 
moves It with great pain. There are no bones fractured. There are sev- 
enl abrasions on the face and hands. On stripping the body a hernia on 
the right side was discovered. But It was not sensatlve and was easily re- 
ducible. Says he has not seen it down before for some time. On the second 
day after Injury numbness left the feet, but there yet Ungers a weakness In 
his hands, with diminution of sensation. On the sixth day hands had fully 
recovered their strength; is np and feels quite restored, except for the 
tnmifactlon In the neck and great pain on rotation or flexion. 

Diagnosis— Severe sprain of the necl; and body ^th contusion of the 
cord and probably some hemorrhage into the canal. BUght motor and 
sensory paralysis. Patient steadUy Improved, and after one week was aliie 
to l)e out. In this case In whl?h the bead and spine had sustained seveir- 
concuBslve violence In consequence of the Iwdy being projected against it, 
and the weight of the ladder coming on the body as it fell also, though 
there was an extreme bruising of the whole body and some slight Injury 
to the cord, there had at no time been any elevation of temperature. He 
made a perfect recovery. 

Seventeenth Case— History— Palient a robust young sailor, 24 years old, 
admitted to Harlem hospital May 2, 1889. On the evening of the day 
pre\1ous thia youug man, then serving on a coast transport which lay off 
the Connecticut coast in a rough sea, climbed a ladder on the bow of the 
boat to place the signal light in position. As he reached mast top and 
was about to descend the boat gave a lurch, his hands lost their grip on 
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the Tuoist ropea aDd he camB headlong to the deck below, a distance of 
about twenty feet. When lie attempted to rise he was unable to do so. 
An honr later he was found In hia helpless condition hy the night lookout. 
He was now raised and carried below. In the morning the boat put Into 
the Harlem river and was made fast to her dock. This was about 11 
o'clock. At this time an ambulance waa sent for and he was brought to the 
Harleui hospital. I saw him iu the afternoon of the same day. At this 
time he was suffering from excrutiatlng; torture in the back of hia neck. 
Owing to the great contraction of the dorso cervical muscles the head 
was BO I'lir drawn back as to give an unnatural promtiienco to the anti'rioi' 
aspect of the larynx and trachea and cause a strong suspicion of vertebriil 
dislocation. By examination of the pharynx through the mouth this waa 
negatlyeil. So marked was this distortion that the house surgeon, when 
he was first admitted, supposing It to be a case of dislocation undertook 
to reduce It. But on careful exomination a distinct fi-acture of the sixth 
cei'vical vertebra conld be eusily made out. At this time there was no 
paralraiH, though he bitteriy coraDlained of pain in the fractured r.art. 
Morphine had to be given him, and the head with the neck firmly braced 
gave him some comfort and ease. On the following day paralysis com- 
menced in the lower extremities. Temperature 102; pulae 110; breathing 
hurried and painful. Rrfnsod operation ou the spine. On the nuxt. the 
third day in hospital, securing no sleep in great distress tlu-ongh the pain 
iu the head he begged us to relieve him by an operation if necessary. At 
this time paralysis had advanced ns far up as the lower segment of the 
brachial plexus. The full details of the caas were published In the New 
York Medical Record for October, 1890. They mill not be repeated here. 
Suffice It to say that the entire posterior arch of the sixth cervical vertebra 
was found fractured off on either aide close to the transverse processes. 
There was no depression of the fragments on the cord. The operation was 
teiTlbly bloody. As these fractured lateral plates were detached from 
their ligamentous connections and the blood was sponged away, the pearly 
wliite surface of the dura mater came into view. The theca was not 
opened. Now the head and neck were fixed in a cuirusa of gypsum after 
the wound had been properly dressed. This osteectomy made no InipTOve- 
ment in his condition. The fixed plaster dressing he could not endure. 
It had to be removed. But now a new difficulty arose. In consequence 
of the loss of the bone plagues the Lead toppled about without the support 
which these bones gave. To make matters worse six hours after operation 
a secondary hemorrhage set in from the deep rachldlo meningeal vessels 
within the canal. Firm pressure could not be brought to bear on them 
"Without crushing the cord, so that we had to be content with moderate 
packtniE with gauze. But the blood came through this as a aelve. On the 
firth day after admission p:itient was greatly exsanguinated TUe opera- 
tion made no Impression na the paralysis; nor in the slightest degri^e af- 
fected the pain for which it was necessary to force the morphine in heavy 
olt-repeated doses. On the seventii day temperalure lOG; pulse 140. 
Died at T o'clock on tlic eve of this Gay. 

Diagnosis— Fracture of the sixth cervical vertebra. luti'a spinal hem- 
orrhage. Consecutive mech-iuical meningitis. Extensive lacerations of the 
muscles, vessels and tendons in the neck. 

The pain iu the neck was one of the most remarkable clinical features 
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in thia case. It may be added Uerc that on the fourth day a lai^e bed- 
sore formed over the natee, though, of coui-sc, he was entirely unconscious 
of any inconvenience from it. 

Poll mortem Examination — Thirty hours after death the spiDal cord 
was opened. On eiiliirging the iiicislou on s'ithcr end of the original injury 
everything was found blood-soaked and deeply stained by u sanguinous 
effusion, which spread widely in every direction. On reaching the spiniil 
canal it was found that its lumen from the point of fracture for more than 
three inches in each direction was flUcd with semi-fluid blood betwcHi 
the theca and the cellular walla of the vertebrae. There was no heni- 
oiThage within the dura, but all the meninges were deeply engorged, and 
in places they had adhered to each other by a fibroplastic product of a 
recent inflammation. The wlilte matter of the cord close to the commis- 
sures was stained a dark tan ooiop. 

Commenta— This case of mortal Bplnal injury waa one of unique and re- 
mar liable interest. Itwas the first case of trephining the cervical segment for 
a traumatism that I can find recorded in the United States. The caae il- 
lustrated that we may hare a complete fracture of both lateral laminae of 
the vertebrae without Injury to the cord through compreSBlon by displace- 
ment. For in this ease, though a multiple fractttte was present, there waa 
no compression of the medulla spinalis by inward displacement. Incision 
and removal of the fragments made no impression on the pathological con- 
dition present, but on the contrary rather aggravated it and added two new 
elements of danger, one of which contributed very materially towards 
shortening his life. Tlie unmanageable character of the hemorrhage dur- 
ing the operation and the tmconlroUable secondary one, after osteectoray. 
reduced his staying powers to a low ebb. Had he recovered the loss of 
those removed bones would have so weakened the natural supports of the 
neck that some sort' of a prothetlc appliance would have been necessary 
to, at least In part, provide for the deJBciency. In this connection one may 
inquire why, unless tlie evidence of medullary pressure is clear and un- 
i-quivocai, should the fragments be cut out at all, but rather be replaced 
and permitted to consolidate as broken bone elsewhere? 

Eighteenth Case— History— Patient age 3G, male, brakemau; admitted 
to hospital .Tan, 27th, 1891. Patient, while ou a rapidly moving freight 
train, suddenly saw, as he stood on the roof of a box car, that he was 
within a few yards of a bridge which extended over the tradts. He in- 
stantaneously stooped the body, but not quick enough nor low low enough, 
as he was crushed from above, the head being foi-dbly compressed on the 
chest and he fell on his face, but had the presence of mind to grasp the 
plank which exttaided along the car roof and thus saved himself from in- 
stant death. He held on In this way imtll a fellow brakeman discovered 
hia mishap and signalled the engineer to stop the train. He was now low- 
ei-ed into the car. On arrival of the train of the Mott Haven freight yards 
our ambulance waa called and he was brought to the hospital. On admis- 
sion he was weak and complained of great pain in the neck. There were 
no signs of fracture or dislocation, but the neck was considerably swollen 
over the transverse processes. No paralysis. 

Jan. 8th. Very sore all over; now has tingling sensations in the feet 
and unable to move them but slightly. Right arm as far up as the elbow- 
in places, anaesth^c. Iieft arm normal. No fever. General condition 
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Di&gnosia— ContuBioLi of the cervical aplne and all the cnvelopeB outward 
to the intpgmnent. Extra thocal hemorrli^e, with limited compreBslon of 
the cord. 

On the fifth day after admispfon aymptoma of paraly^ commeBced to 
fade away, and he left for home at the subvirhs of the city with no epecial 
trouble escept budlly weakness and "loi:ked neck." 

After six weeks he ng-ain returned to the hospital to report that he Wiis 
again quite restored to health, and proposed relnrnlng to work tie follow- 
ing day but as a switchman until he felt stronger. Something nioiii than 
a year ago I have been Informed that he was again braking in Iijh u»iui1 
health. 

If this were not a case of typical "concussion of the spine" where vhh 
we find one? Tliere were all tlie cardinal elementa so esseutl:il, laid down 
by Eriehaen as momentary, inentAl and physical shock, with great con- 
cuaslve forte, yet what do we find? A certafai set of symptoms with cer- 
tain, quite precise and definite elinlcal phenomena, such as we woiild ex- 
pect after such an Injury. As those pathologoclal changes the sequence 
of trauma disappeared by processes of the ecouoroy, health was finally fully 
restored. 

Nineteenth Case— History— A boy, eight years old, entered Harlem hos- 
pital June 23, 18i)0. Two weeks before he and several other boys dragged 
a tnick up a steep hill when all mounted It and "let It go." The truck 
went until one of the fore wheels came in contact with a large rock, just 
at the moment that the tinick had attained a Ugh velocity of speed. It 
now was suddenly thrust one aide and turned over, the boys bein thrown 
in different directions, hut two were caught and crushed beneath it. These 
two unfortunate lads had their skulls fractured. All the t>oy^ who were 
hurled down the declivity escaped without severe injury except three. 
One boy was able to rise and make his way home. He felt sore all over 
in the evening, but what disturbed him the nujst was pain in the neck. 
He was up and about and nothing was thought of his bruises for nearly 
two weelis, when he commenced to have weakness in his anus aiid hands 
with a sense of nnmbness. At this time he could walk fairly well, init 
said his feet felt heavy and were at times "asleep." Now his mother 
brought him to the Harlem hospital dispensary, where Dr. Ilofflieimer 
called my attention to the case. There was no fever and no pain anywhere 
except in tie back of the neck. The mother said that he could not rest 
comfprtal'ly in bed except on his back with two large pOlows luider the 
head and neck. The hands were cold, the grip in both very feeble, though 
sensation was but slightly In abeyance. Muscles at the slioulder rather 
atrophied and power to raise the arm mostly lost. Exteasior muscles of 
the neck weak and liend maintained in the erect position only hy an effoi-t. 
Under an appropriate therapy the boy made a complete recoveiy. 

DiaKUOsls— Violent contusion of all the tissues of the neck wiLli com- 
presrfon and ten.sion of the spinal cord. Consecutive subacute uieningo- 
niyelitis, ti'ophic wasting in the muacles and a mild plmse of paralysis, 
attributable to diatiirbance tn the nutrition of the cord and uen-e roots. 

Commenta— This case is of iaterest, as Illustrating the pathological 
chauE'eB which are occasionally sustained in the spina! region by children 
from concuasive violence. It ia a notorious fact that varloua injury of the 
spinal cord in them, except when thay are immediately fata!, are very rarely 
met. Fractures of the ekiill, ol the shaita of bones and dislocation.^ are very 
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rommon witli tlie growing child, as they very often incautiously espoee 
o accident and danger. The spinal cord of the child may be 
3 be pi-actlcally immune against traumatiama. The only esceptions 
are those casea In which the child ia killed outright, or great force simul- 
taneously crushes in imd immediately dlsoi-ganizes the medullaiy substance 
aniJ iBortaily damages the internal organs. This case was the only one 
I liave ever seen In which the spinal cord has been injured by concnsBiye 
force in a child. 

Twentieth Case— History— J. B., aged 41, locomotive engineer, was In- 
jured by a collision on his en^e April 12ai, 1892. Through a mistake In 
^gnols his en^e, which was a "shifter," collided with the rear car of a 
freight train, which was not moving. The engine was moving at the rate 
of about ten miles an hour at the mofcient of collision. He was thrown 
with great force fi'om his seat against the boiler. He was rendered uncon- 
scious for a few moments, though by the time aid arrived he had recov- 
ered bis senses. But the violent commotion which his whole body had 
sustained rendered him wholly helpless. An ambulance was sent for and 
he was at once conveyed to the Harlem hospital. On admission he was 
BufCering from shock; pulse weak and thready, temperature subnormal; 
disposed to vomit; extremities cold. After the application of restora- 
tives be gradually reacted, so that In twenty-four hours his general condi- 
tion was very fair. Complains of great pain on the slightest movement 
of the head. Rven the act of coughing or sneezing gives him great distreBs 
in the cervical muscles, posteriorly. There is numbness in the soles of the 
feet, and he is unable to flex the knees; unable to close the right hand; the 
left is also paralytic, but not so weak as the right; lies on his back, neck- 
locked; his head can only be raised by elevating the trunk. Temperature 
in the second day in hospital 99 1-4; pulse 112, His general condition, 
steadily improved after this date. After two weeks all symptoms of his 
paralysis had disappeared, but the tumefaction in the neck and exquisite 
sensitlTeness lingered even while he was alwnt the ward. 

Diagnosis—Cervical traumatism of the spine, with injury to the cord, 
contusion, probable extensive laceration of the vertebral ligaments; deep- 
seated effuslou, hemorrhage into the muscles of the neck, consecutive ad- 
besive inflammation and muscular anchylosis. 

Comments— The main interest in Ibis case lies in the eccentric lesion. 
Although we had no evidence of fracture here, yet there may have been one 
or more without displacement. The neck twhaved precisely as a fractured 
limb, the muscular spasms, tumefaction, pain and immobilized state of the 
parts all pointed to it. When he left the hOHpitaimuBcularanohylosia or limi- 
tation of motion was clearly evident, so that it was quite impoaaible for him to 
turn the head without carrying the shoulders with it, as it rested, flrmly 
drawn down, on the shoulders. There can be no doubt but that the frac- 
ture of the spine may often occur without anything more t bnT temporary 
tunctlonal dlBtnrbance of the spinal cord, and when cure follows more or 
less anchylosis at the seat of the injury ia liable to succeed. This I have 
abundantly proven in my experimental work. 

'Uty-first Case— History— Patient, 20 years old. was seen by me in 
consultation with Dr. O. D. McGauran June 12th, 1890. The preceding 

I nights having been very hot, and the patient having drank freely of lager 
beer as the hour for retiring arrived, instead of going to bed i 

. the roof and lay down, as it was cooler there than in the close tenement 
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quarters in which he lived. Not coming down Id the morning for break- 
faat, a search was instituted, when It was discovered that he had fallen 
into the back yard, landing on the flagged bottom. Iii his transit from the 
roof to the yard below his body had come In contact with and had torn 
down several clothes lines, which had been stretched aerosa from the win- 
dows in each story to a clottps polo in tho yard. This network of ropes 
saved him from instant death. The diataiice he feU was about (55 feet He 
was found in an unconscious state. Two hours after he was brought in 
bis senses retiiraed .and he answered questions. At this time the doctor 
first sawi him- He was now in a somnolent condition. He had a com- 
pound fracture of .the. Ipwejri Jaw. No fractures of the extremities were 
(BecoTereil, hut it was notjupd . when he was roused up he screamed. The 
f/enitebrasi in the neok wfse exntniaad, and the spinons process of the fiftli 
cervical was ftflt c«nipl>*tely; broken f>Ct and easUy moved in any direction. 
His lower estremlties ■n'ere entirely paralyzed- The right arm he swung 
about, hut the left was helpless. . He was la great shock. His pulse was 
iinick and icregiilai' and be breatlied witji.ijeep. stert^r. His friends would 
iave it that he :wua not pai^aly^ed,; because, , they fwiid,, ,''he lay down with 
a,lofld,on>-' and as sooij as he slept it off he would be nil ri^ht. He died 

atiTp.' m.. , , . ,, 

'i 'iDlnfniosist-FcucttiPo r>f the Bi»nci and probably i>f ; the base o(-_tl»ei Snill, 
Ittoujgb there -were no lelear indicattous of lii« lattar, eicept the qoui&^me 
ctuidltloai. Thsi ImmedUate cuuHe tif dcatb was probably hflmorrt;)eeriinjto 
the brain'Sudisplimt cord.i iWtthout'donbt. too,. there was bemoirrhagei^fF(>i^ 
jilptilred organs Inthe.abdomenand throax.,! i.i.i. ■ : ..;,..■ ,-,■ . 

■ Comments— There waia one inddent in connection- with thlfl j^aae et nwre 
tiMW paeslng imfjortaiiaei i.'t., lite role intoxication played. ■ f?atht)loeio- 
ally.ithe case was aittlxedione. We can conceive. of a, person. iWiBtalningr .si 
ulhiaarinjuey in whom-lhe iiuefiUonof inebriety uiishl. i.*i»iiatlli\rtOrthc ftMlll- 
inc point Ina suit foe damages. Hadiit notibeen-koownthnt he luadigrtne 
on the roof and been found in the ynrdd WlthMita, most rpainstaklse itsveK- 
(UgaMun it wonld be difficult to saj*. bad Dot.tbe'ftncture>of th&,g[4ae; been 
disnovered^ whether lais Injiirj <1M not .ntsult from a Bimple:faJ{l .<w.,froin,& 
blow from aelubora sandbag.; -., .f. ...i, i-.;., '..i.,,Ti-. [.•,ik--.;: 

Twenty-second Case— Hlstorj'-f-P«tiient;'a-'vlgaroU3 ■yoang'Biiaii 'ofsafl. 
Admitted to Hariem hospital Octi^ lath, 1889. ■ He had been Injured i four 
days pi'CTiously. His occupation was that of a licensed . vendor, . Oui it^e 
'morning of the accident :by which he'Was'lnjuired hls.lioFse ran awoy.ao^ 
ci^lided with an ice wagon, wheo he. was thrown. to the .grouiid witli great 
force, and, before he could rise or the driver, rf the ice wagon .coul^ atop 
his horses, both wheels of tlie wagon passed over dur paUent's jipck, while 
lie lay (ace downwiird opithe stwiw- .paveflient ,o( -the-str»«t,. He(,fivaSi tflteon 
up insensible and brought home- Afteri about, three boars consdousness 
roturjied. Now hv noticed slight . ijiimiess of visioD, cipging-in th* ears, 
numbness in tlie hiindp apdi^./'plas. .and .needles!', seoBatioa, in botli fwH- 
illsltmbafelt heavy and warei moy^.qnlyi with dlflJeiilty. -At night he 
suflTered from his neck, which bad.ibfi^, sever.ely crHshfifl .andrWas terribly 
sensitive. The breathing apparatus and oesophayj'us.b^ shared in the re- 
sults of the Injupy, for swallowing during. ,the rflrst dnj- .was quite impos- 
iniWe and his voice waa. husky. .On. tlie third day his,, aymptoips ceferable 
to trauma of the cord were not so marked, . b^t hUbrtiatliine .was, wtiU 
tiaie, becoming worse. Hence, the,. medical attepdant,.ffefjrtngU»».t. 
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CoaSltlon on entrance. Head and neck locked; feattu'es dusky, husky 
voice, respiration 26; pulse 122; temperature lOli; speaks in a. low. stridu- 
lous, Indistinct voice; the right arm quite powerless, but tlie left, except for 
an area on the dorsal aspect of the foreario, In motion normal. He can 
walk, but saja hla legs feel beavy, and when he is in bed they often "spring 
up," tbrougli involuntary contrnctton of the ham strings. His neck ts ter- 
ribly contused and wrenched, so that he can make no move of it without 
tlie greatest pain. No fracture can be discovered, although all the splnoiia 
pr(joess*!S of the cervical vertebrae are exquisitol.v sensative to the least 
pressure. The moat alarming Bymptoms emanated from the respiratory 
orgaas. There had been free hemorrhage into the cellular tissues, tiie supra 
and infra hylod mnscles. This had been followed by a large aero-plaatlc 
exudate, a sort ol Inflammatory oedema, which pressd the integuments 
forward, the larynx and trachea backward. 

Diagnosis— Contusion of the cervical segment of the cord, intra-apinal 
hemorrhage, in small amount, cervical haematomata into the cellular tia- 
Bues and traumatic laryngitis. 

In oi-der to allay all fear from suffcation tracheotomy was recommended 
to be at once performed. But he decUned It, saying that If he got worse 
it might be done. He seemed somewhat Inmproved with respiration to the 
evening, but, nevertheless, he was unable lo He down. The house surgeon 
was warned now to be on the alert for the first symptoms of impending 
suffocation, and have the laryngeal instruments in reach and to proceed 
and open the trachea promptly in the event of this contingency. Tuesday 
evening, the 14th, he was suddenly taken with a. strangulation spasm. As 
the time had arrived for prompt action the house surgeon, for the first 
time in his life, realizing the magnitude of the operation of trachaeotomy, 
under these circumstances, was for a moment nonplussed and "rattled." 
He gave the patient a hyperdermic injection of morphine and sent for me. 
As this was before I was acquainted with the infinite value of cocaine in 
tracheotomies, great difficulties lay In the way of canalizing the trachea. 
Eat it was finally accomphshed, when all immediate danger to life passed 
away. The symptoms emanating from the spinal cord, as revealed througli 
the peripheral nerves, gradually disappeared. But the deafness remained 
noticeable for some time after the laryngeal wound closed, and he was 
dismissed from the hospital, which was Just three weeks after entrance. 
1 have seen him many times since. His deafness In one ear has remained. 
Tills I attribute to hemorrhage into the middle ear, wWch has become or- 
ganized and undergone transformation, partly obstructing the sound pas- 
sage to the labyrinth. 

Comments— This case Is quite unique in the annals of spinal trauma- 
tisms. In the thorax and in the abdomen serious contusion of the dorsal 
or lumbar spine is generally attended by lesion of an internal organ. But 
Jarynpeal Iniuriea are very unusual in those tmiimntisms whicli involve 
the ceiTical spine. We may assume with considerable certainty that in this 
ease the traction brought to bear on the spinal cord extended Into and 
through the oblong medulla, the pons and base of the brain. It was sln- 
grular to note lliat while the nerves of the extremities were markedly par- 
etic, those branches supplying the aphyncters were not Involved. 
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Twenty-third Case— Hiatery— Patient admitted to the Harlem boapltal 
on the morning of Juiy 4th, 1892. ^s age was 43 years, a salesman by 
oeciipation. On the nigiit of Juiy 3d patient retired at 11 o'clocli. One hour 
later, while In a somnambulistic state, rose from bed, and while eropine 
about his room fell from an opened window to the gronnd, a distance of 
about 15 feet He was found some hours later where he fell, in an iincon- 
scioua condition. At the time of admission to the hospltjil pntlent was in 
a conscious state, hut he had complete paraplegia, with faecal and urinary 
incontinence. The urine was iiighly ammonical. His temperature was 
102, pulse 100, wealt and compressible. Great pain lu the necli and back. 

Jolr loth. General condition had; lias a bed-sore, no power or feelini: 
in the arms. Large bed-sores are formed over the sacrum. Being n heavy 
man he is liandled with difficulty. 

July 13th. Morning temperature 105 1-4, pulse 130; delirlam; respira- 
tion wliolly diapliragmatic, quick, gasping and irregular; features deeply 
eyunotip. 

DiugnoHis—Hemorrliago into the cerrieo-dorsal segment of the spinal 
canal, entirely outside tlie theca, with consecutive meningo -myelitis, ex- 
tending into the medulia-oblongnta and base of the brain. 

On the evening of the 13th. as mucou,? accumulate<i in the tracheii nnrt 
he was unable to dislodge it, asphyxia became very distressing and he died 
at 11 p. m. 

Autopsy— We were pei'initted only to open the spinal enuiil, over the 
seat of Injury. No fracture of the vertebrae; extensive laceration of mus- 
cle, and effusion of blood into all the super-imposed soft parts about the 
cervical center of the spine. On opening the vertebral canal its interior, 
outside the dura, was found stuffed with blood of a dork color, in a semi- 
fluid state. This extended as far upward as the foramen mattnum. nt 
which point it was limited by the insertion of the theca Into the ridge 
ai-oimd this portal. The hemorrhage had wholly escaped through the men- 
ingo rachidian vessels, which were found open in different sitiiatious. On 
opening the flhrous envelope of the cord a sero-pundent fluid issued through 
the indslon in the membrane from the arachnoid and subarachnoid cavi- 
Hes. The meninges were extensively adherent along their anterior sur- 
faces. As the weather was very hot and as softening had commenced hi 
the part of the cord exposed, it was found quite impossible to do anything 
with it, now reduced to the consistence of thick cream. 

Comments— Somnambulistic groping is a common phenomenon, but it is 
unusual that the victims of it expose themselves to danger. It had been 
reported to us, however, just before he died, that the somnambulistic the- 
ory bad been suggested by a shrewd female relative; that he had been 
"celebrating," and, in a fit of the "jim-jams" (delirium tremens), had made 
a plunge through the open window. This was a typical case of spinal hem- 
orrhage, primary to the fatal meningeal Inflammation, which it gave rise 
to. 

Twenty-fourth Case— History— Patient, a physician, age 26, came under 
my care May 10th, 1889. On the evening of April 29th, eleven days befOre, 
the doctor was riding in a tramway, for wlilch cable traction was sup- 
plied. With this sort of a motor, tmleas the "gripman" is experienced and 
cautious, in starting the car, it goes by a bound. On tills occasion the doc- 
tor had mounted the ear, had nearly reached the center, standing In the 
aisle between the seats, about to sit down, when the car started with 
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lurch forward, and he was thrown hackward with (freat force, the back 
of his Deck and shoulders striking against the seat. A carriage was caJIed 
and he was sent home. Soon after being placed in bed he had a free pul- 
monary hemorrhage. Tn the moming he had a very pahiful sdir neck, 
with inability to move his feet and legs. One arm could be raised, but the 
other was quite powerless from the elbow down, but sensation was little 
if any affected. Kemained in bed for Ave days. He observed, on tie third 
fiayi ey& and ear disturbances, but with the onset of these the paraiy^ in 
the limbs seemed to improve. His attending physicians now applied elec- 
tricity, with shampooing the spine, etc. When I saw him he was able to 
walk, If he were supported under either arm pit. Cmtchea he could not 
nmise at this time, because it was impossible, witli the feeble grip of the 
hands, to steady or lift thera. He had no fever. The pulse was quick and 
compressible, and hla respirations were accelerated to 32 a minute. He was 
very nervous, because he feared that he had sustained orEanic inlnr.v of 
the Kpine and would remain a cripple for life. As It was evident that Oils 
case would involve a litigation, a most thorough and exhaustive examina- 
tion was made of the entire nude body. ITie details of this esamlnatlon. 
though highly interesting and valuable, are too full for the space at my 
command at present, and hence but a few of them will be noted. 

Circulation— Heart's action tumultuous, though regular; pulse 122 stand- 
ing, 110 Bitting; hands and feet cool; skin of the face and hands pale: lips, 
ears and nose of on ashy white; temperature 98 3-4; reflexes normal, ex- 
cept at the ankle joints, where there was a marked diminution In response 
to percussion. 

Muscniar Tune— The muBcQcs were wanting in that firm, elastic quality 
belonging to health. 

Kidneys— TMne, reaction add, quantily below normal, sp. gr. 1022. No 
blood corpuscles found under tlie microscope. 

Lungs— Limitafion of the scapular movement on the ilglit side. Ab- 
sence of vocal fremitus at the base of the right lung. Absence of respira- 
tory murmur, or bronchial breathing. This extended as far up as the 
nipple line. Left lung normal. 

Cerebro-Spiual Systetu— Pupils dilated and only 8lu(K,'i8hly respond to 
Ught. Hearing normal. Neck and head locked by muscular rigidity. Par- 
esis in lower limbs. Arms rapidly Improving. A marked hysterical ele- 
ment present. 

Diagnosis— Contusion of the spinal cord and base of the brain. Myo- 
patblc complications in the posterior cervical muscles, attended with tro- 
phic changes. Traumatic subacute pleurisy, with unabsorbed residue, 
remaining. Spinal hemorrhage with mUd type of meningitis. 

Comments — The doctor, after an invalidiBcnot about three months quite 
recovered, though for more than a year hefeltrather unsteady in the limbs. 
But he finally liecame perfectly well. At the present time he is a ship 
surgeon, sallioe' between New York and Antwerp. 

This case presents several interesting features. To commence, he had 
a rather feeble physique; was hystprical in a marked degree. This had 
been the bane of his life. The primary injury extended further down 
than any of the preceedlng, into the thorax, inflicting damage to the 
pulmonary tissues. His recovery, though alow, as might be expected with 
one of MS physique and temperament, was, nevertheless, complete, and 
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phenomeBa ever relapsed which had appeared with 



none of bis r 
his injury. 

Twenty-fifth Case— History— J. W. J., aged 33 yeara, bricklayer. Barly 
on the morning of Aug. 1st, 1892, patient, while under the Influence of 
liquor, on descending a flight of stairs, lost his fooltna: and fell heavily 
forwai-d on his neck and shoulders. Was admitted to the boapltal two 
hours later. He now has complete paraplei^a, the paralytic ai-ea extend- 
luK nearly as high as the cervico-dorsal Junction. It was cot ao pronounced 
In the upper regions of the trunk as lower down. The motor type of 
panilysla was clearest Indicated. Rectal and vesical incontinence com- 
plete. On the third day after admission tenipepafure H)l 1-4, pulse 1&4. 
Vaso-motor paralysis in the peripheral vessels of the face and neck. Feat- 
ures covered by a dusky congestion; bo cephalic complication; head and 
uecl; fixed by spasm of the cervical muscles of the spine. Lies on hfe back 
continuously. Complains only of pain In hia neck. Irregular, spasmodic 
action in the muscles of the legs and thighs; bed-sores formiUE over the 
sacrum, the heels and ocdput. Continued In practtcally the same condi- 
tion until Aug. 9tii, when he commenced to show signs of improvement. 

Diagnosis— Infra-aplnal hemorrhage, contusion of the spinal cord, con- 
secutive spina! menlngllJs. paraplegic and symmetrical paralysis of the 

Coniinents— The first and moat obvious symptoma of iuiprovemi'iit tii 
tills case were discontinuance of the incontinence auii healthy appearance 
of the ilecuhltal sore. The return of function in the par.alysed limbs wur 
slow but steady. The recovery of power in the iirms was tedious. And 
when he left the hospital SepL 28th, about nine weeks after entry, he could 
not yet raise the right hand above the head. At this time hia left arm 
hung poneriesa at his side, though he had sensation !u it and cuiild Jiiovc 
the fingers slightly. He returned to the out^padent depininuut for tri*;!!- 
ment twice a weok for four months, at the end of which time he hnd fair 
use of both arms. He last reported Jlarch ISth, 1893, at which time he said 
he felt quite as well as usual and was going to work the followiug day 
at his tmde. In tliis case, as in all other lesions of the splniil cord from 
vloleni;e, it hns been Invnrlnhiy noticed that sensation \a the first to re- 
turn after the succeeding paralysis. Indeed, In quite a number, while the 
motor reflexes wei* In complete abeyance sennation, thouiili dlujinlshed, 
was Intact. The muscidar atrophy in Hiis case was very rapid after in- 
Jury and all the joint prominences gave an appearance of arthritic hyper- 
trophy. The large bed-sore was a great source of annoyance and was near- 
ly six months In healing after he left the hospital. This was another case 
of typical spinal hemorrhage, one of the very few ' of which when men- 
ingeal Inflammation follows It falls to extend Into the base of the bratu 
anil cause death liy inhibition of the respiratory and cardiac reflexes. It 
did not appear that it spread upward Ijeyond the fifth cervical vertebra, 
as at no time was there diaphragmatic breathing or Implication of the 
thonicic or prenic nerves. This was a case of the most a^ravated type 
of spitml injury from coneussive force except those of a mortal diaracter. 
and yet our patient's recovery was quite complete. 

PUNCTURED WOUNDS OF CORD AND SPINAL STEULTURES. 

Twenty-alith Case— History- Patient admitted into Ninety-ninth Street 
Hospital July 14th, 1886. Itnlltm laborer, age 41 years. Was injured ( 
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the morning of tliia date in a brawl with the men employed wltli him in 
cxcaratlng. A pick axe waa hurled at him, the point striking a little to 
the left of the medium line iiosteriorly and Imocklng him dowtt. He 
raised himself, but fell again after being struck. An ambulance was now 
culled and he was sent to the hOBpItal. 

Ooudition on Admission— Intellectual activity unimpaired. Wna hleed- 
hig freely from the wound In the nech. The point of the ase had pene- 
trated folly an inch a little to the side of the transverse process of the 
sixth cervicid vertebra, taking an inward and downward direction. The 
puncture gave issue to very free hemorrhage, so that when he came in 
his shirt and vest were saturated wltJi blood and he was deathly pale. 

Pulse was 124; temperature . Had great thirst and vomited. Great 

pain in the neck, head fixed. At this time there was no evidence of frac- 
ture of the spine or injury to the cord, as there was no paralysis. The 
wound was now thorouglily cleansed and dressed and the neck adjusted 
in a cuirass. The next day temperature 100, pulse 112; now lias numb- 
nesd in hands and cannot move the right fore arm. Wound rendered aseptic 
and closing in. More or less tumifaction of the entli-e neck posteriorly. 

Genera] condition after the fourth day. Paralytic symptoms began to 
subside in the arms. The legs were at no time afCected as far as we could 
learn. As he spoke only broken English It waa difficult to elicit mui-h 
from him except tiirough objective symptoms. 

Diagnosis—Pimctured woimd of the ueck over the spine, laceration oC 
uerves and cimtusioo of the spinal cord. 

His recovery was rapid and complete and be left the hospital to return 
to work after two weeks. 

Comments—The special features of interest in Uds case are of an 
aetlolf^cal character. First, with reference to the cause of shock, great 
prostration and surface exsanguinatlon; whether they arose from con- 
tusion of the spinal cord and partial suspension of animation or loss of 
blood? As a general rule punctured wounds do not bleed excessively. In 
this case, however, the loss of blood was quite considerable. My impres- 
■^an Is that the temporary palsy of the upper extremities was attributable 
to a projtogatlon of the inflammatory processes from the damaged ner^e 
ttrnntS" tiirough tlirfr sheaths to the meninges and medullary substance. 
■Why it did not generaliKe and spread toward the brain or spread down- 
:wardB.'ls. not clear, except that which is in accordance with what Is *i 
.ciHnnKinly obsewcd in traumatic in|ury ;'l8ewhere, when in one perhajis 
itiHsBilLta its^f ;alone to the Immediate area involved. The spinal cord in- 
liujcjfi this cage was not primary and depending on coDtusion, but rather 
lattrihutable t'» secondai-y inflammatory processes. 

■ii Twenty-seveniJi Case— History— Patient, an Italian, aged 27 years. Ad- 
-toitted to H ft rl HiJi , hospital Dec. 12th, 1S90. This young man, with sev- 
..eml of his countrymen on a Sunday afternoon had a free fight in a liquor 
Siilopn, during which his adversary drew a stiUetto— a sort of bayonet- 
Bbaped weapon— and pliinged It several times into our patient's back and 
jide as i\^ wa^ tiding to escape through a back door. When the ambulance 
arrived for- him he was bleeding profusely from the wounds, especially 
.Ojip ^^ichhad ,been inflicted in a downward direction from the head to 
tUfl.BjuflB over the course of occipital artery. He was greatly exsanguinat- 
.if4-rWlWPithfi ambulance surgeon arrived, who dressed the wotmds and pre- 
(iiafflfl,nW..^r '^^^ journey to the hospital, which was about one mile 
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distant. The puncture in tbe cervical wound now commenced to bleed after 
lie had rallied from tlie shock, wliich was only subdued by firm dlirftai 
pressure oyer the opening continaed by the house staff and nurses in turn 
tor nearly five hours. The following afternoon he was seen by me for 
the first time. Now he was very weak. TTIa pulse was 130, temperature 
102 1-.2. He had five wounds In all. Three of them had entered the fleshy 
port of the tmck and seemed superficial. One of them just to the inner 
Bide of the spinal border of the scapula in its lower tliird. It was evident 
that this bad penetrated the lung, for there was a large sanguineous ef- 
fu^on into the right pleural cavity, and besides he had expectorated blood 
during the first night in the hospital. The house surgeon had immobilized 
the head and neck, as he found by doing tills the patient had the most 
comfort, and it favored tbe control of heiiion-Lage from the wound, which 
bad penetrated from above downward through muscular tissues hi the 
occipito cervical region. There was now no tumefaction of the supra-spinal 
tissues, hut the neck was terribly intolerant to pressure and he screamed 
on the sUghteat movement of It. There was well marked paralysis of tlie 
right arm, both of sensation and motion. Besides, though he could move 
the left arm to a certain extent, sensation wits greatly diminished. Com- 
plained of numbness in the feet, though he was able to move them. What 
we could elicit from thia man would have been very nnrellable, were it not 
that an Italian -American boy, who lay in the bed nest to him ^rith a 
fractured leg, served ua admirably as a most useful Interpreter. He re- 
mained in about the same condition without much change except in the 
Injm^ side. He had a septic pleuro pneumonia for two weeks, when be 
began to improve in his general condition and in the paralysis, whlcli by 
this time had quite vanished. He could now move his head and neck with 
facility and turn on his side In bed. 

Diagnosis — Punctured wounds of the lung and spinal cord, consecutive 
pleuro-pneumonia, subdural and epidural hemorrhage of the spinal cord. 

This man made a very slow recovery from the wound in the lung. He 
was very feeble from the excessive loss of blood, therefore his recovery 
was tedious. He remained in the hospital two months. But he has since 
recovered perfect health and follows the trade of a fresco painter. 

C<, m men ts— Inasmuch as this man sustained a great loss of blood and 
there was great bodily prostration it might be questioned whether his 
spinal cord was injured in any way by the blade or the point of the weapon; 
and if it were in this vital part of the cord, its elTects, one would Huppose, 
must have been immediately fatal or we shotdd have a septic meningitis, 
as he had septic infection with the other serous membrane, the pleura. 
It must be confessed that if we did not have an interpretor we would 
have been in doubt, as we had no physical phenomena to demonstrate the 
existence of cord injury. But my esperimental work on the lower animals 
has repeatedly demonstrated that the puacture of the cord, even with a 
large bradawl, is by no means fatal, and that tliey usually survive them 
without any evil consequences beyond a slight temporary paralysis, 
nnlesB there has been extenrfve laceration. As to septic Infection, it is 
possible before the wound in the neck had been inflieted he had "fleshed 
the blade" with previous stabs, and It was sent warm and dripping into 
Oie tissue of the neck uncontaminated. Owing to the Imbricated arrange- 
ments of the bony coverings of the cord it is just possible that the blade 
did not enter the canal, but as Is supposed in the preceding case functional 
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derangement in the nerve supply to the estremitiea was caused by the 
propogalion of an irritation InwariJ to the cord along the nerve roots which 
was reflected in a centripetal direction by the peripheral nerves to the 
eitremities. 



GENERAL SUMMARY ON LESIONS OP THE CERVICAL SEGMENT OR THE 
SPINAL CORD IN MAN. 

These twenty-three cases Include all my personal experience with cases 
of traumatisins of the spine in which the symptoms clearly Indicated thnt 
the maxiiDum of force had been sustained by that part of the spinal cord 
ensheatted by the cervical vertebrae. More than as many more have come 
under my care in which the injuries borne were purely estrensic, without 
any direct central complication at the time of accident, though at a later 
date in some they appeared. In a large number of cervical injuries, in 
compression from bone fracture and those so-called cases of "concussion 
of the brain," which have promptly succumbed after Injury or recovered, 
in many the neck has been violently wrenched and I suppose the enclosed 
cord has very often sustained positive coincident lesions. In fact in nearly 
all those injuries to the encephelon from coneussive forces or indirect vio- 
lence the cervical segment of The cord cannot entirely escape. A con- 
BlderaUon of both of these classes would Include a large number of cases 
wijich would hardly come within the scope this review. 



CASES IN WHICH THE LESIONS OF THE SPINE WERE IN THE CERVICO- 
DORSAL, DOKSO-LUMBAR AND SACRAL REGIONS. 

Twenty-Eighth Case— History— Patient 46 years old, in previous good 
health, on the night of July 14th, 1879, whUe somewhat under the influ- 
ence of liquor and while asleep in a chair near an open low-slUed window, 
fell through it lo the street below, a. distance of eighteen feet. As he fell 
hte buck came firat in contact with the cutting edges of the curb stone, 
which was much higher than the center of the sidewalk which was not 
flagged. After he struck the ground he woke up, but was unable to place 
Us feet under him. He was discovered soon after the fall, when he was 
brought In and placed la bed. Now he complained of a great pain in the 
back. Has complete paraplegia. Remained in about the same condition 
for six weeks. As he was a heavy man and incontenence was complete, his 
thighs and buttocks were one mass of eczematous sores, besides he had 
a very large, deep, foul smelling bedsore over the sacrum. Now that he 
had emanicated considerably the spinal apophyses stood out so that it was 
quite easy to distinguish them and ascertain any abnormal mohOity. The 
Hplnons process of the 10th dorsal vertebra at this date could be so read. 
ily moved In any direction that it was evident it bad been fractured. 

Diagnosis— Fracture of spine, hemorrhage into the spinal canal, con- 
secutive meningo-myeUtis. 

This man lingered for ueariy ten weeks without any Improvement in 
the paraplegic symptoms when signs of ascending meningitis commenced 
to make their appearance manifest by the participation of the hands ami 
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arms and by tlie girdle symptom and disturbance of tlie respiratory move- 
ment wWcii at thlfl time waa mostly dlaphrRgmatic. Patient by the middle 
of October was greatly emaciated. He liad developed double pyelitis aod 
had induhitahio symptoms of blood poisoning from infection. He died Oct. 
27th rather from general constitutional disturbanceH than the primary 
injury to the spinal cord. 

Autopsy — Twenty-four hours after death a pvet mortem examination 
was made when we were permitted to open only the spinal canal over the 
seat of injury. TMs bad to be performed hurriedlj in a rather dark ivjom 
without ample assltance. The entire posterior arch of the tenth dorsal 
vertBbrit was found fractured close to the roots of the transverse processes. 
No displacement; free hemorrhage now partly oi^anlzed in the spinal 
canil; ccj-d soft und infiltrated with a baeraattn staining; extensive men- 
ingeal Inflammation. An examination in detail of the parts waa impos- 
sible. 

Comments— Tliia patient lingered a long time after the prlmai-y Injury 
and death finally was brought about by a mixed condition of paralysis 
and septic infection, the latter through the urinary passages and the bed. 






Twenty-ninth Case— History— Patient 64 years old, general health fiilr. 
He came under my care in my service in the surgical division of the .\lciw- 
house hospital on Blackwell'B Island, March 2d, 1884. Patient had been 
out at work with a gang of men employed in constructtng a stone wall for 
a cellar when tbrough the careiessaees of other workman he was struck 
violently on the back between tlie shonidei-s by a lai-ge piece of a green 
spruce beam which had fallen end forward from an enibaulnnent nenrly 
twenty feet high. He was standing nearly straight at the time of the ac- 
cident and was thrown forward on Ids face. Being imable to rise he was 
lifted onto a stretcher and brought to the hospital. The nest day he was 
seen by cie. At this time he liad no raise of temperature, but he was 
very weak. Through the preceding night he had raised pure blood witii 
liis sputa. 

Condition— Well marked, thou^ not complete, paralysis in the ex- 
tremities. The right leg was quite powerless, while with the left, though 
there was some motion at the ankle joint he was unable to flex the knee. 
There was numbness in both hands and there was little or no grip power. 
Complained of a severe "grinding" pain iu the back. At the point of in- 
jury over the third, fourth and fifth dorsal vertebrae there waa a Large 
patch of discoloration of the integument. There was no symptom of 
fracture of the spine, no rectal or resical incontinence On careiul physical 
examination of the thorax there was no evidence of traumatic lesion of 
the parenchyma or serous envelopes of tlie pulmonary organs. 

Diagnosis— Violent concussion of the entire trunk, with contusion of 
tlie spinal cord, probable moderate extra thecal hemorriiage. 

The paralytic symptoms made little or no advancement, tliough they 
were slow In yielding. Hence to avoid a bedsore great pains tiad to be 
taken In tlie nursing by keeping him turned from one side to another with 
bathing, etc. He had a sharp febrile attack on the 12th day of May, but 
as It made no Impression on the paralytic symptoms and waa distinctly in- 
of quinine dlsHipating it. He remained feeble 
s to be able to get tip. He remained feeble 
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tliroiigli the Bumuier, tbough lie flnaJly fairly recovered. He died tiie fol- 
lowing spring suddenly of a thoracic aueurlsm ^hicli was Beated in tbe 
tDnuminate artery. 

Comments— There Is notMng of special Interest to note in tWs case 
except that paralytic ^mptoms made no advance. Had this aneurism 
bursted by a centre covp force, by a blow on the back at the lime of accident 
it is just possible that the thorax would not have been opened post moTtem 
the rachidian parts alone being exposed, and the casa would have been set 
down ae death from "concussion of the spine." As ii wbb on post morlem 
examination a year after the injury no spinal lesiona were discovered. 

Thirtiett Case— History— M. J., age 27 years, seen by me May 20th. 
1880. While intoslcated he fell Into an open bulkhead, falling about eleven 
feet, strildng with bis full weight onto a block over the mid-dorsal region. 
He lay there unable to rise until early In the morning, when by his cries 
he attracted the notice of the police, at which time he was raised from tlie 
pit into which he had fallen and was carried to his home, which was near 
by. I saw liim the day after the Injury. As be had been drlnting heavily 
it was thought that when he would sober oH he might survive, what the 
police iacetiously dubbed his "mm paralysis." But be did not, on the 
contrary the following day he was more helpless than ever. At this time 
there was no elevation of temperature. The pulse was rather accelerated. 
He complained of great pain in the back and was disposed to vomit. 
Paraplegic partly, though there was no incontinence. Upper extremities 
not affected. The following day paraplegia more distinct. Tbe bludder 
harf become paralyzed, as he was now unable to void his mine. The urine, 
which was slightly ammonlacal, was withdrawn four times in every tweu- 
ly-fonr hours for four days. After this he could urinate of his own will. 

Diagnosis— Contusion of the spinal cord, spinal hemorrhage, paraplegia, 
consecutive to hydrostatic pressure. 

There were symptoms of abatement of paralysis on the eleventh day 
after injury. Improvement was rapid and continuous after this date. Six 
weeks after injury he was able to move about with the aid of crutches. 
Ha finally made a good recovery. 

Comments— There is a general impression among the laity that one 
falling In a drunken state Is less liable to sustain severe injury than when 
sober. In my experience this notion is not with some foundation. It is 
certainly true that the shafts of bones resist fracture better In tlie In- 
ebriated. There is a acientific explanation for this. The drunken man is 
uneonsdous of danger and his muscles are in a relaxed state, so that 
when he tumbles he does so in a heap, so that this etiological element In 
fracture of muscular contraction is wanting. But In spinal and cranial 
fractures the man stupifled with alcohol Is rendered more prone and sus- 
ceptible to injury by long odd than are others. 

Thirty-first Case — History— Patient nineteen years of age, female. Was 
called to see in consultation to Tonkers. Found a homeopathic physician 
in attendance. The young lady was seen by me May Tth, 1888. Ten days 
before I saw her while skating in a skating rink, moving In a circle at a 
rapid rate of speed, she was tripped and thrown in a sort of rotatorj' 
motion of her body wltli great force on her back, striking just below the 
scapulae. She was greatly shaken by the violence of the fall and was able 
to rise only after nearly an hour from the bench on which she y 
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porflrily lain. But she dW take her feet Hfter a time ojid walked home 
with, her male escort, a distance ol about half a mile. WflB up about thp 
next day, though ahe had very severe pnin all over the buck. Continued 
up every day until the evening of the fifth day, when she had a. severe 
chill, followed by a. stiffnesa In the muBClea of the neck and loins, besides 
with a pricking sensation as though the soles were "asleep," loosing the 
power In her hands. Had great thirst and general bodily weakness. Con- 
tinued betiomtng worse frnm day to day until the time I was sent for. 

Condition on tenth day after injury. Patient lay on her back Id opis- 
thonoa, contracted state of the cervical muacles. This tetanic state Involved 
no other niiiscle group. Iflwer jaw moved freely, no impediuienl to swal- 
lowing. Face flushed, tongue caked, center and edges red, grH.at thirst, 
respiration 42 per minute, pulse 130, temperature lOa; great tendemeea 
over the entire spine. Violent racking p^n in the bacli, for whicli our 
champion of "InfinitesLmal dosage" had been administering scruple doses 
of potassium, bromide and quarter grain hypodermic Injections of morphine 
every two hours. Mind clear and unclouded, but she was in great mental 
dlsd'css and begged to have her life saved. Paralysis of the extremities; 
the special senses not involved; Incontinence of the rectum; complains of 
great pain in the hypogastrium. On examination over this region it was 
fonnd that there was a great vessical distension. On introduction of a 
catheter nearly three quarts of urine were drained away, greatly to her 
relief. There was almost constantly more or less involuntaiy convulsive ac- 
tion in the flexor muscles of both extremities. 

Diagnosis— Traumatic acute general spinal meningitis. 

Pi'ognosls — Very bad, as inflammatory processes had advanced npward 
and involved the nerve roots and ganglia of the respiratory centers, and 
and Involved the nerve roots and ganglal of the respiratory centers, and 
she was being slowly asphyxiated. She died the same evening, a little 
after midnight 

Commenta— The most noticeable features In this case were: 

First, the rather late date at wliich meningeal inflammation foliowwi 
after the accident. 

Second, the probable actiological factors In the outset 

As an autopsy was not had in tliis case it was impossible to definitely 
determine the original pathological changes. The case certainly did not 
pi-esent the typical features bo characteristic of hemori'hagic menluglHs of 
the spine. My impression is that it is one of that class sometimes seen In 
a delicate, strumous young female. In which the inflammatory changes 
had their starting point in a general commoflon of the spinal cord. 

Thirty- second Case— History— Patient, 41 years old, brought into the 
Ninety-ninth street hospital June 20th, 1885. On the morning of that date 
patient while in a stooping posture, at work In sinking a sewer, one of the 
side supports of the bank gave way and lie was struck on the middle of 
the hack by a muss of earth and a boulder. The material which caught 
him was qnicldy removed, when he was extricated. He was suffering great 
pain and shock. Stimulents were given him, and when the ambulance 
arrived he was carefully examined, temporary dressings applied, and he 
was removed to the hospital. On careful examination in the hospital it 
was found that he had fractured the sixth and seventh ribs at their pos- 
terior angles. There was at this time no paralysis. The following day 
he was unable to move the lower extremities. No Incontinence, no frac- 



irnlng he could hardly rise 

?as now dragged to court and 

When he arrived there the 

When I saw him he had 
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ture of the spine; temperature 101, pulse 112; severe pain in the back and 
right Bide. I'araplegia continued without any cliange for four dara, when 
he commenced to move tlie limha. Some pleuritic friction over the site of 
fraetm'ed ribs. Conthiued to improve. After tliree weeks recovered full 
use of lower extremities and left, quite restored In health, though yet weak 
In the legs, after six weeks In the hospitaL 

DiagnoaiB— Fracture of the ribs, contusion ol the spinal cord, with 
moderate eitra thecal hemorrhage. 

Comments— Costal fracture Is not an uncommon complication in trau- 
matism of the spine in the dorsal region. The ribs are essentially a pro- 
longation, jointed, of the transverse processes. But they contribute to the 
dorsal spine a latteral support, wanting above and below, bence the reason 
that this region la so free from the effects of that twisting, cork-screw 
motion so common in lesions of the cervical or lumbar regions. 

Thirtj-thlrd Case— History— Patient, 3tJ years old, a male prisoner, came 
under my care in the workhouse hospital of New Tork May 12th, 1883. 
Patient was Injured ten days previously by a police officer while he was 
resisting arrest. It occurred in the night when the night patrol carry heavy, 
tliree-feet long hickory or locust clubs. He was beaten violently over tlie 
back and hips before he yielded. Now he was locked up and lay all night 
on the damp, cold floor of Us cell. The next 
to walk the lower limbs were so weak. He v 
sentenced to the "Island" for three months, 
examining physician sent him to the hospital, 
paraplegia, though not fully developed. There was no rectal incontinence, 
though his urine had to be drawn with the catheter. Temperature 99 1-4, 
pulse 112. Had expectorated pure blood freely. Continued In about the 
same condition for two weeks, when he commenced to improve. He re- 
malhed on Blackwell Island two weeks after his time was out and left 
on crutches. TTlis paraplejtia had practically disappeared, tliougb mnscuinr 
atrophy and weakness of the limbs remained. On a most careful examfn. 
ation no frachire could be found on entry, though tlie back was one mass 
of bruises. 

Diagnoals- Contusion of tbe spine from violent clubbing, subacute 
spinal meningitis, with consecutive, incomplete paraplegia. 

Comments— This was the only case of this character that I have ever 
seen from a policeman's club, though we do see skulls shattered by it 
and the limbs fractured. Violent, concusHlve, repeated shocks over the 
spine had Induced, no doubt, a peripheral meningeal hemorrhage, wblcb, 
in him, had given rise to a low grade of inflammation and paralysis of the 
lower extremities. We never heard from tliis prisoner after he left the 
hospital. 

Thirty-fourth Case— History— Patient, American, 52 years old, fell three 
stories Into a back yard. This woman was admitted into the Ninety-ninth 
street hospital on Aug. 24th, 1885. Patient was engaged in the morning 
hanging out clothes. She stood on a fire escape just outside her window, 
on the fourth floor of a tenement house. As one of the pulleys on which 
one end of the clothes line played in some way failed to work she bent 
the flre escape, pulling the line with all her strength. In a downward 
direction, In tlfls manner hoping to free the flxed end. But this tension 
oo much, for It and tlie line gave way, when our unfortunate patient 
downward Into the yard, in her descetit striking with great force on 
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the Bbarp edge ot a rail of a fence In the middle of her back. She wafi raised 

in an unconscious condition. When the umbulunce arrived she was Ui 
great shock. Shortly after her arrival at the hospital I saw her. Was now 
imconsdoTiB; had free hemorrhage from her mouth and waa deathly pale; 
Pulse was exceeding rapid and feehle; a cold, clammy perspiration be- 
dewed the surface of the body; extremities cold; Id fact she waa practi- 
cally moribund. On examination of the spine a fracture was discovered 
which involved the transverse processes of the seventh and eighth doratil 
vertebrae. Complete paraplegia. She had great pain through the abdo- 
men, extending up over the cardiac region. 

Diagnoaia— Fracture of the spine, spinal hemorrhage, paraplegia from 
lieroorrhogic pressure, internal injury. 

Our patient never reacted and died In shock six hours after admission, 
of exhaustion. A poal mortem examination waa denied. 

Tlili-ly-fifth Case— Hlstoiy— Patient, an Italian, 40 years old. admitted 
into Ninety-ninth street hospital May 31st, 18S4. He was injured in the 
back by a falling wall, which was being pulled down, and waa crushed by 
the debTis. He waa In a stooping posture at the time of injury. When he 
waa lifted out there was great pain in the back. His back was cut and 
badly bruised by the falling of brick and timber, so that hia shirt was torn, 
and over the back was saturated with blood. He came under my notice 
ais hotu-s after admission. Now he waa in a very precartoua state. His 
pulse waa thready and rapid, 140; temperature was subnormal; had vom- 
ited blood freely; is deathly pale, extremities cold. On examination of the 
spinal column no fracture could be made' out, but there was an abnormal 
convexity In the mid-doraal region suggt'stive of former Pott's disease. 
Complete parapleg'ia, with paralysis, as far up as the nipple line, faecal and 
urinary incontinence, respirations very rapid and evidently painful. 

Diagnosis— Spinal hemorrhage, contusion of the spinal cord, hemorrhage 
into the stomach. 

Patient continued In about the same condition until the fourth day. 
when the temperature went up to 104 3-4 and active delirium developed. 
At this time both arms were quite powerless. It was evident at this period 
that inflammatory processes had extended into the superior segment of tlie 
cord and the base of the brain. He died in the evening of the fourth day, 
sinking from asphyxia attributable to respiratory inliibition. 

Post Mortem Examination — As consent was not obtained to perform a 
full aiilopay, we ventured only to open the spinal canal. Here, over the 
seat of injury, blood was found effused into the soft parts in great quanti- 
ties. The muscles were lacerated and contused down to the vertebral col- 
umn. Ko fracture, extensive efCnsion of venous blood, extending info the 
theca, no meningeal nor medullary hemorrhages; extensive meningitis, 
which had been propagated, as far up as could be ti'aced, in the spinal 

Comments— This case clearly belonged to the same category as many 
others, in which extra dvral hemorrhage, by its quantity and pressure 
had excited a fatal menlngltlB. 

Thirty-sixth Case— History— Patient, a hod carrier, aged 26 years. On 
the afternoon of July 14th, 1889, patient, wliiie wheeling brick on a stag- 
ing about 40 feet from the ground, upset his barrow load of brick, and, 
with it, tumbled over the staging to the earth. He was taken up in an 
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oncouBdoiiB state and brought home. Dr. George E. Hubbard 
o Bee him, and, seeing that the case was a grave one, advised consultatloi 
and sent for me, to aep it with him, in the evening. He was no 
comatose condition, but on pricking the Integument the reflexes responded. 
What was moat remarkable was the very high temperature, as It now reg- 
istered 107 dtirfees in the aiilla Was ho BulTerint; from isolation? It 
waB said that he drank beer previously, during the afternoon, ■which was 
very hot On examining the back, over the lower dorsal region, there was 
found a large excoriation over the integument, but no evidence of verte- 
bral injury We decided that the cerebral symptoms were attributable to 
Bunstroke, and that he probably fell while suddenly overcome with vertigo. 
Iced appUcations were freely used, eKterually, and Iced enemata were given 
Internally. After midnight he commenced to Improve. In the morning his 
general condition was very good, but he had complete paraplegia. He re- 
mained under medical care for nearly a month. He made very alow 
ery fi'om this paraple^a and was imable to do any work for nearly 
year. But he ultimately entirely recovered. 



Comments— This case was an unusually Interesting one, from the etl(»* 
logical standpoint, Inasmuch as It was quite Impossible to determine just 
what share the traumatism had In producing his paralytic symptoms. I 
have witnessed paraplegia in several cases of insolation which persisted In 
varying degrees after the patient took his feet. The builder was threat- 
ened with a suit, as it had been claimed that the staging was defective; 
but he escaped by proving that the man had sunstroke and by daltnlng 
that lie was not responsible for the weather. A medical man of distinction 
had suggested to me whether the high temperature might not have been 
attributable rather to an Injiuy of the therm ogenetle centers of the spine 
than to the weaiJier, but there was nothing to support this view, either In 
the clinical history or the idtimato tennination o£ the case. 

Thirty-seventh Case— History— Patient, a young man of 21 years, en- 
tered the surgical section of tlie ■'out-patient depattment" of tlie Harlem 
hospital May 17th, 1889, Into the service of Dr. A. J. Fitzgerald. Patient 
came there using a cane and cmtch in walldng. He said thut two weeks 
before, while swinging vrith another, he lost hla hold on the rope and fell 
with considerable force, striking on the shoiddera and scapula. The fall, 
he said, gave him quite a shock, but he was able to rise and make tils way 
home unassisted. He renialnod about the house for nearly a week, suffer- 
ing meanwhile from severe pains in the back and loins. On the eighth 
day after the injury he was aware for the first time that he had paralysis 
In the feet and legs, for he noticed a. numbness in the soles, and, 
in standing, tie had to seize something for latei-al support. In irytug to 
walk he threw his legs forward, rather than lifted them. On examination 
of the spine there yet remained the discoloration from the effects of the 
fall, on the mid-dorsal region. The spine here was very sensitive and the 
soft parts tumefied. The grip of the hand was quite feeble. The general 
condition was very good. He liad a chancre some month before, which, 
from lie dlacription and ultimate history of It, would point to its non-constl- 
tutlcnal origin. 
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Diagnosis— Contusion of spinal cord, laceration of meninges and me- 
dullar; substance, consectire, subacute spinal meningitis and lunderate 
paralysis. 

At tbe time patient was sent to us from the dispensary lie was im- 
proving under appropriate treatment, and in one month, he was quite re- 
stcred and returned to his work as a clerk. 

Comments— Tbe only dubltable question In this case was as to wbether 
til's J (juug mau was ugt Buffering fi-om a spinal disturbance Ihe pallinlugy 
of which was rather dependent on syphlllltic disease than the trauma, 
which might have been hut an anrgravating element. Ho had no positive 
symptoms of fihrosis of the posterior coruna. He waa too young for such a 
disease. However, when placed under full doses of mercury and iodide of 
potash, he made rapid prog^ress, lost the pain in the back and I'ecovered the 
full use of his limbs. 

Thirty-eighth Case— History— Patient, a female, aged 25 years, was 
injured April 2Dtli, 1889, by falling into a pit while crossing a lot during 
a dark night. She fell about five feet and struck on the rock bottom 
squarely on her back. She lay helpless for nearly an hour before she was 
able to make outcries and receive succor. She was brought home and 
placed in bed. Had great pains in tJie back. In the morning Dr. B. She- 
han saw her, wEen she had numbness In the feet and was unable to raise 
her knees. Mild paraplegia continued for a long time, and It was several 
months before she could walk. But it waa noticed that when she com- 
meaced to walk that she had a feeling of "falling In" in the upper throax, 
so tliat stJiudlng or sitting waa quite Impossible without a Sayre jacket or 
some sort of a brace to substitute the weakened muscles of the spine. 
Fourteen months after the Injury I was called In to see her with Dr. 
Shehan. 

I found then that she had practically recovered from the paraplegic 
condition, hut had yet great muscular weakness In all the spinal muscles. 
The lateral waUs of the chest were quite anaesthetic and there were un- 
mistakable signs of muscular wasting. There waa no evidence of bone 
lesion of the spine. No mental or physchlcal phenomena, except from np- 
prehension that she would not recover. 

DiagnoslB— Subacute meningitis interfering with the nutrition of tbe 
cord, occurring in consequence of primary spinal hemonrhage and spinal 
contusion. 

Commenta— We heard from her a year later that her spine was yet 
weak, but she worked at dressmaking, having yet to use the plaster airset. 

Thirty-ninth Case— History— Patient 28 years old, a lineman for a tele- 
graph constiTictlon company, admitted to Ninety-ninth Street hospital July 
2d, 1S85. Patient was astride a cross piece on a telegraph pole when his 
hold shpped and fell a distance of about thlrty-flve feet, striking on his 
buck. He was so shaken by the fall as to be unable to rise. A passing 
police officer signalled the ambulance and he was brought to the hospital. 
He was suffering moderately from the shock on admission. Had fractnred 
th-^ right humerous near the shoulder. Has sever pain in the lowi 
region. Unable to urinate. Blood-stained ui 
incontinence. No paraplegia developed, but 

mission began to lose sensation and power in right hand. Paralysis was 
never complete here and after a week commenced to abate. 



drawn away. No rectal 
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days, howeyer, before tlie detroeor urinae regained full power and was 
able to empty the bladder. 

Diagnosis— Concussion of the fflitlre body and ol the spinal cord wltb 
meningitis in tlie lumiiar region affecting' the lumbar eanKlia of the cordar 
equina and the roots ol the four lower cervical and first dorsal nerves. 

Comments— The aberrant type of palsy following- this injury was most 
nnUMoal and remarkable. The kidney had been contused, but not extensive- 
ly lacerated. The young man left the hospital two weeks after entrance 
and returned to work quite restored in health six weels after injury. 

Fortieth Case— History— Patient 42 years old, entered Ninety -ninth 
Street hospital dispensary Aug. 6th, 1885. Patient one morning, four weeks 
before admission, was kicked between the shotdders and fenoeked down 
by a new horse wiiich he had bought the day before. He was standing 
with his back to the stall about three feet from the horse's hind legs, and 
when struck was thrown forward on his face and iiands. After a few 
moments he was able to rise, but the pain in the back was so great ttiat 
he was obliged to go home and lie in bed all day. About four days after 
the accident he notice the first signs of paraly^ in the lower extremities, 
which had become weak and partly anaesthetic. After this he cotdd only 
walk by the aid of crutches for two weeks, and then with a cane. He 
came into the dispensary four weeks after the accident for electrical 
treatment to the paraplegic limb. On examination a large patch of discolor- 
ation was seen which was situated raiher to the left side at the inner in- 
ferior angle of the right scapula. Placing liim on his back and straighten- 
ing the legs on tlie thiglia with very little pressure on the patella he was 
nnable to fles the kneea, and on flexing them there was but very little ex- 
teufdon power. Muscular atrophy and atrophic changes in the legs and 
tliigtis were well marked. His general health was good. 

Diagnosis— Primary extra thecal hemorrhage from concusaive violence, 
consecutive meningitis and partial paraplegia from blood pressure on the 
cord. 

This man came occasionally to the dispensary for two months when 
with the treatment instituted he was able to move about as usual. I have 
seen him casually at different times since in the enjoyment of good health. 

Comments— It was remarkable in this case that there was no Incon- 
tinence, while the affection involving the nerve supply of the extremities 
was BO evident 

Forty-flrat Case— History— Patient aged 48 years, admitted to the Har- 
lem hospital Jan. 14th, 1889. Having been on a "booze" during the day 
In the evening while sitting near his back parlor window he went asleep 
and fell backward into the yard, the surface of which was flagged with 
stone. He lay there till morning, when assitance came and a physician was 
called. As spinal injury waa discovered he was sent to the hospital. When 
brought In it was uncertain whether he was comatose from injury to the 
brain or alcohol, for he was now unconscious. On the 15th (thefollowing 
day) he regained his senses, but had no recollection as to how he had been 
Injured. Rectal and vesaical incontinence wore now noticeable, and tlie 
nrine had to be withdrawn by a catheter. Had great pain in the back. On 
this date temperature was 99 1-4 degrees and pulse 116. Over the spine in 
the middle of the scapulae there was an abrasion and discolored tumefac- 
tion of the intCEumenta. 
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DiagnoaiB— Spinal hemorrliage, paraplogia from extra thecal hemor- 
rhagic pressure. 

ThlH man ahowecl marked signs of rapid improvement and left the hos- 
pital Jnly 9th. He ultimately made a perfect recovery, being able to re- 
aume his usual occupation of a clerk after five weeks from date of injury. 

Forty-second Case— History— Patient, aged 26, admitted to Harlem 
hospital Not. 4th, 1889. This man, while driving, seated on a load of 
wooden boxes, as he was approaching a railroad tunnel, the horses took 
fright and he was crushed between the roof or dome of the tunnel and hla 
seat, then rolled off over the wheel forward and feU to the ground. Wlien 
admitted to the hospital had great pain In the back, paralysis in both lower 
extremities and Incontinence of urine and faeces. 

Nov. 5th. Has great distress over the entire trunk and loudly com- 
plains of something tightly compressing him over the epigastrinm. Temper- 
ature 102, pulse 128, respirations 50, 

Not. 6tli. Condition about the same. Has that Intense coDgestion of 
the features which always accompanies grave eptnal Injuries. 

Not. 9th. Has a large tied-sore OTer the sacrum and smaller ones OTer 
each heel. He la now in great physical and mental distress. Tempera- 
ture 104, piilsc 132, respiration wholly diaphragmatic, abdomen greatly 
distended. He lingered, becoming dally weaker, until Dec. 3d. On the 
morning of this day temperature 106 degrees, pulse 150. In a delirious 
state. Died of exhaustion and asphyxia In the eTenlng. It may be added 
that on the most thorough examination of the spine no fracture could be 
made out. Over the middle dorsal region there was a large tumefaction 
and discoloration, but nothing more. 

Diagnosis— Large, extra thecal hemorrhage, consecutiTe general menin- 
gitlB, paralysis, with internal organic changes. 

Comments— This caae was another of that type In which the spine sus- 
tains mortal yloience without dislocation or fracttu-e, and In wliieh the 
fatal pathological changes are chiefly attributable to voluminous hemor- 
rhage pressure. 

Post inor(ew examination was not permitted. 

Forty-third Case— History— Patient admitted to Harlem hospital Dec. 
26th, 18S9. Age, 30 years on the evening before. After he had been drink- 
ing patient boarded a street car, mounting the front platform. The car, in 
making n curve at a rapid rate of speed, gave a lurch and he wont off. 
landing some yards away on his shoulders and back. When he was first ad- 
mitted to the hospital it was impossible to say whether the fall or alcohol 
was accountable for hla condition. But after a few hours it was apparent 
that the spine had been severely injured. 

Dec, 27th. Temperature 100 1-2, pulse 122; great pain In the back; 
complete parapl^a; rectal and vesslcal Incontinence. On examination of 
the vertebral column a fracture of the spinous process was discovered of 
the ninth dorsal vertehra. There was evidence of effusion Into the tight 
pleural cavity. 

Diagnosis— Fracture of the spine, spinal hemorrhages, consecutive men- 
ingitis and paralysis. 

Continued to grow worse from day to day until Dec, 30th, when the 
temperature had ascended to 101 3-4, pulse 132, respirations entirely dia- 
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piirapmatic, rapid and shaHow, deep congestion of the face. Inability lo 
expectorate; had active delirium , U restless and almost constantly scream- 
iug for tbe nest fonrteen daya, when he died. 

Poit Mortem Ex amioation^ Autopsy was made twenty-four jhoui-a after 
death. There waa nothing of special note In the abdominal riscera. The 
right plem^l cavity waa filled with a sero-sanfniinolent effusion. The lung 
was camlfled and pressed far upward on the same side where both the 
costal and pulmonary reflexions of the pleura were adlierent by a thick 
layer of lymph. Now the spinal canal was exposed from the sacrum to 
the atlas. The posterior arch of the ninth dorsal vertebra was fractured 
off on either side, close with the roots of the transverse process. This had 
iM>cn rotated partly inward on the cord, hut it did not lacerate the theca. 
A large blood clot waa found between the theea and the vertebral walls. 
This extended down foe more than an inch over the corda-eqi^na and np- 
ward as far as the fourth dorsal. On opening the dura mater a aero- 
purulent material freely escaped, wtilch evidently was mostly made up of 
sermn and Inflammatory lymph. The meninges were everywhere adherent 
by a tlrick, plastic material, which, between the dura and arachnoid, per- 
mitted of their separation; hut so firmly glued together were the arachnoid 
and pla that they could not be isolated. The cord was everywhere soft- 
ened, and, as In the other cases cited, was very deeply stained over the 
traumatized re^on. On removing the calvaria the vessels in the arac- ' 
noid and convolutions of the brain were seen much distended, and at the 
base conclusive traces of a recent meningitis were seen. 

Comments— It was most remaritable in this case that ao much damage 
should be inflicted on the spine by a fall of the description sustained. He 
was a very heavy, corpulent man; besides, it is very probable that when 
he waa thrown off the car, the center of the back came in contact with a 
juttiny boulder of rock, or some other hard substance, which crushed in the 
vertebi'al apophysis. 

Forty-fourth Case— History— Patient, aged 32, admitted to Harlem hos- 
pital Jan. 12th, 1891. This patient was a braieman, working at night 
when the accident happened. He was about to step from one track to 
another when a car was backing In whidi had no signal light on struck 
Mm n violent blow on the back and side and knocked him down. He was 
unable to give a clear description of how he was Injured, hence this rather 
Iddeflnlte statement was all we could get from him. He waa able aft«r a 
time to make his way to the freight office, when an ambulance was called 
and he was brought to the hospital. I saw bim the next day. Now he had 
i;nait pain at the dorso-lnmbar Junction of the spine. And over this site 
the tissnes presented a fuDoess and were very sensitive to the touch. 
Paraplegic symptoms in the spine were clear. The right lower extremity 
was quite devoid of motion, though sensation was Intact. The left side 
waa affected to a less degree than the right. There were no serious constl- 
tntional symptoms, though his urine, which he was unable to void, was 
deeply blood-stained. 

Diagnosis— Contusion of the spinal cord, rachldlan hemorrhage, extra 
thecal, with moderate, consecutive meningitis. 

He HteadUy improved and left the hospital after two weeks, at which 
time he could walk by the aid of a cane. He flnally (as have nearly all 
those cases of this class which are not fatal) made a complete recovery 
and returned to the brake again. 



Forty-liflii case— History— Patient, aged 43, admitted to the Harleio 
hoaijital July 25tli, 1892. This man, while at work in a himber yard on 
thin date, was violently struck on the back by tEe end of a very heavy 
piece of falling lumber, which came from a considerable height. He was 
felled by the blow, and, on attcmptliig to regalu hia feet, discovered that 
he had lost all power in them, that they were powerless. He almost Im- 
mediately commenced to vomit and manifested other pronounced symp- 
toms of profound shock. He was admitted to the hospital two hours after 
injury, when there was well-marked paralysis of the reflexes of the lower 
extremities, but sensation was not totally abolished. He now had the 
most agonizing pains in the back, besides incessant vomiting. There was 
alreudy rectal and vesical iBcontinence. On examination of the spine a 
fracture of the posterior arch of the ninth dorsal vertebra was discovered. 
The fragment was quite movable. 

Diagnosis— Fracture of the spine, with hemorrhage into the spinal canal. 

Operation — July 26th— Ineonsiderable pain, but general cooditiOD better; 
now able to move feet slightly. In the afternoon of this day patient was pre- 
pared for operation, ' when without any difficulty, both posterior latteral 
arches, which had 'been fractured close to the pedicles, were raised, their lig- 
amentous attachments, with them, were stripped away with the scissors, and 
. the fragments were lifted out. There had been no displacement of them or 
pressure on the cord from them. When these broad osseous plaques of 
bone were lifted out and tlie underlying blood clot sponged away, the nude, 
white, glistening surface of the dura mafer came into view, so that folly 
an inch of its posterior and latferal surfaces could be distinctly seen and 
felt with Uie finger through the opening in the large hiatus left by this 
removal of bone and ligament. The dura mater showed no traces of in- 
jury. Now the wound was drained, buried under a mass of fluffy dress- 
ings, when he was returned 'to bed. 

July 27tli, On this day, although his paralytic symptoms presented lui 
evidence of abatement, his general condition was much worse. At 12 ra. 
pulse 122, temperature 103 3-4. 

July 28th. Now In terrible distress, demanding very heavy and oft- 
repeated doses of morphine to even partly relieve It. Respirations very 
rapid. whoUy diaphragmatie, vomiting attended with great straining; tem- 
perature 104 4-5, pulse 150; face now deeply cyanotic; expectoration ImpoE- 
stble; has the "girdle symptom; is commencing to be delirious. Shortly 
before noon the next day he died, after a most agonlsdng struggle, the mind 
seeming to be clear up to the last; for as the end approached he became 
calmer, asked to see his family and said he knew he was about to die. 

Post Mortem Examination — Twenty-six hours after death, by special 
consent, we were permitted to open the spinal canal. It was found tliat, 
along with the fracture, there had been an enormous hemorrhage, entirely 
extra thecal, which had been caused by an extensive laceration of the 
meningo-rachldian plexus of vessels, In both sides of the cord, close to the 
seat of fracture. The blood was coagulated and filled the greater part of 
the canal above and below the seat of fracture. The evidence of inclpicDt 
meningeal inflammation was seen, though, as yet, there was but slight plas- 
tic formation between tlie meninges. 

Comments— This was one of the most agonizing cases I have ever 
seen. The only hypothesis on which the violent and ungovernable gastric 
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dletuibBuces can be accounted for 1b that the solar ganglia of the sympa- 
thetic had shared in the injury. What share the exposure of the hare 
meninKPs had in thp operntive propeodurea iu forinine n fatal termination, 
If any, 1 am nnable to say; but my impression Is that it decidedly militated 
against hla prospeclfi of recovery. 



LESIONS IN THE LTJUBAR AND LDMBO-SACRAI, BBG10N8 OF THE SPINE 
AMD SPINAI, CXJHD (THE CORDA EQUINA) OF A TKADMATIC ORIGIN. 

Traumatic lesions of the lumbar and sacral regions of the spine are the 
ieaat common. The latter are very rare. Owing to the great depth of the 
spinal cord in the lumbar region, the great strength and volume of the oase- 
ouB framewort , with its numerous ligaments and voluminous muscle sup- 
ports and protection, it is least exposed to Indirect violence or to eoncussive 
force, applied either from above or below. Hence the only manner In 
which the spinal leaah of nerves in this situation can sustain serious Injury 
is by direct forcp, applied from behind. But wrenches of the muscles, 
tendons and ligamonta here in "the small of the back," are very common. 
One will often conipl^i'u after maldnt: a heavy lift in certain feats of 
a^ty, or after fallB, of having "sprained a cord," or raptured one, in tlie 
back. No doubt what docs sometimes occur in tiiese injuries is a real 
rupture or laceration of one or more fasciculi of the sacro-lumbalis, erector 
splnac or the latlssimous dorsl muscle, after which there is leabLage from 
a vessel and the formation of one or more haematomata. But lesions of 
the bones or fiird« in the lumbar region are quite impossible through eon- 
cussive or percussive force without coincident damage to internal organs. 
The sacrum cannot sustain serious trauma from eoncussive force without 
the pelvic bones sharing in the effects. In Watson's 141 experiments on the 
spines of dogs In but two Instances did he succeed In fracturing the lumbar 
vertebrae or effect a dialocation in tliis region; although there ia almost no 
comparison in the strength of the one in tlie canine and the human species, 
because of the difference in function. It Is well, then, in all cases of inju- 
ries to the spine, in which it la alleged that force was sustained in the lum- 
bar region, to be assured of Its quality, volume and direction, before we pro- 
noonce its effects as involving the central nerve elements, .\n iMn si'^'uicnt 
of the cord presides over no organs Immediately vital to life, when seriously 
damaged by an Injury it generally leads to death through the complica- 
tions which it entails rather than by direct influence on vital centers. I 
have noticed that ascending meningitis is less frequent here than in the 
districts above. Hence when this region Is Injured, provided the disorganiz- 
ing force is not too great, or involves the abdominal viscera, the chances of 
recoveiy are better here than elsewhere. 

Fortj'-stxth Case— {Lumbar and Sacral Group)— History, Patient, age<l 
'■ti, good physique, admitted to Ninety-ninth street hospital July 13th, 1S83. 
This man, on the morning of entrance to hospital, was stnick with great 
force while boarding cars, while in motion, in such a manner that he was 
Boverely injured in the lumbar region. He was in great sbock when admit- 
ted to the hospital. He bad paraplegia complete, no control over the blad- 
der or rectum. He remained in about the same condition for two days. 
Over the aeal of injury, besides a slight discoloration of the integument and 
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some tumefactioD, there was no externa! signa of injury or anyLliing to indi- 
cate externa! damage to the central parta. Urine was iiighly charged witb 
clear, red blood, which dripped slowly but almost contitiuously from the 
iierthra. CoraplainH but little of paina in the hauk. 

Diagnosis — Contusion of the corda-equlna, spinal hemorrhage, lacera- 
tion of the capsules of one or both kidneys. 

July 14th. Now has priapism and Is commencing to complain of the 
"girdle symptom." Temperature 102 degrees, pulse 122. 

July I6tli. Paralysis Is extending upward, mind becoming dazed; Is 
delirious at times. 

July 17th. Marked change; respiriition rapid: altogether from the 
midlife; temperature 105 degrees, pulse 148; sinking. Died at 11 p. m. 

Post-mortem Examination— Twenty-four hours after death, on autopsy, 
a fracture of both the spinous processes of the last dorsal and first lumbar 
vertebrae was found. One fragment, the spinous process of the dorsal ver- 
tebrae, was so driven in as to almost cut the cord in two. Perimeningeal 
space was Blled as far up as the second dorsal with a dense coagulum of 
blood. The superior segment of the cord was intensely hyperaemte. That 
part of the cord under the displaced fragment was crushed to a pulp, soft- 
ened and staurated with blood. The arachnoid and pia were deeply con- 
gested and in places glued together with coagulable lymph. On opening 
the abdomen free hemorrhage into the pelves of both kidneys was found. 

Comments— This was a typical case of mortal lesion, in which death 
promptly followed an injury. It was unusually rapid in its progress, 

Porty-seventU Case— History— Patient, agod 41, derrickman, admitted 
to Ninety-ninth street hospital May JSth, 1884. Patient, while raising rock 
from an excavation, incautiously got in the way of a boulder, which had 
irregular angles, and before he saw it he was struck directly over the loin 
by a jutting end as it was making a circuit towards the truck on which It 
was to be laid. He was thrown forward on his face and handn. But ho 
was able to rise unassisted. He, however, felt the shock of momentimi 
through his entire frame, and had a sense of impending syncope. Now the 
ambulance was called and he was broiight to the hospital. Shortly after 
his arrival he felt a numbness in liis feet. By the next morning he was 
completely paraplegic. Urinary Incontinence, urine withdrawn with cath- 
eter, very bloody from the first day, bowels constipated. He was put on 
low diet and the bowels closed by opiates. 

May 20th. Patient's general condition good; no abnormal temperature; 
pulse 106; urine clearing of blood; is shifted frequently from side to side 
and from one end to the other, in the bed, to prevent bed-sores; occasional 
twitching of the muscles of the thighs and legs. 

May 26th. Paralytic symptoms subsiding; gradual Improvement in 
the limbs from day to day. 

June 2d. Out of bed and able to stand by supporting himself with his 
hands on the edge of a table. 

June 12th. Left the hospital so Improved that he could walk by the 
aid of a cane. 

Diagnosis— Hemorrhagic compression of the lumbar segment of the cord, 
with consecutive paraplegia. 

Comments— There was scarcely a doubt but that there was a free 
hemorrhage into the canal In this instance. But the spinal canal la large 
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here and the cord is small. In my experience a hemorrhagic effusion is 
more promptiy absorbed In the lumbar hollow than above it. Perhapa 
this may be partially explained by the faet that in a larffe sanffuinouB 
leakage here, as It does not embarass tlie respiratory centers, and thereby 
interfere, iniiirectly, with the orculaiion, it is the more effectually disposed 
at by natural proceaaes, 

Forty-elgbth Cnse— History— Pa flent, 21 years old, a female, admitted 
to Harlem hospital April 120i, 18S7. Throe mouths before patient came 
under my care she fell tbe whole length of a fflfiht of stairs. Was unable 
to get home without being carried. The next day she was paraplegic. SJie 
remained in bed under medical care for two months, wbea the power of 
motion returned to the lower limbs. Sbe says that for two weeks her urine 
liod to be drawn witb the catbeter. At the end of two moiiths, as the use 
of the limbs were partly restored, she was taken with a very severe lan- 
cinating pain in the back, near the sacrum. Prom day to day this became 
worse, whoa finally an abscess formed and burst, on the left side at the 
Inner margin of the quadra tus-lumborem. Later anotber opening ap- 
peared, near the spinous process of the fom-th lumbar vertebra. She was 
sent to the hospital for the treatment of these lumt)ar sinuses. On admis- 
sion sbe had a low grade of hectic fever; temperatoi-e 101 1-4 degrees, pulse 
110; was mvch emaciated; no paraplegia. Has constant pain in the back. 
There are marked atropine changes in the muscles of the lower extremiliew. 
The circulation in them is feeble and they are cool to the touch. 

Diagnosis— Tn tlie beginning, traumatism of the spine, consisting of con- 
tusion of Oie cord, with bone Injory. Present time, suffering from traumatic 
spinal caries and general debihty, consequent on confinement to room so 
long. 

After an operation for the caries of the vertebrae, which proved to be 
the fourth lumbar spinous process, she made rapid recovery. 

Comments— This was the only case in which I have seen secondary 
disease of bone with abscess formation succeed to spinal injury. It is very 
probable that the young woman was of a stramoua diathesis, and that the 
injury was but an exciting cause in the way of exdtlDg suppiu^tion within 
the bone elements. 

Forty-ninth Case— History— Patient, a truckman, entered Harlem hos- 
pital May 28tb, 1890. At about midday on this date patient, who was 
drii-lng a truck loaded with gravel, was thrown off on his face, and both 
wheels passed over him as he lay face downward. When he was lifted 
up it was found that he could not move his legs. Was now brought lo 
the hospital. On admission was suffering from shock. His urine was 
drawn off with a catheter and was foimd to contain blood. Says he has a 
numb feeling in both feet. Can move the toes and ankles slightly. No sigug 
or injury over the parts which had been crossed by the wheels. 

Diagnosis— Contusion of spinal cord, with probable spinal hemorrhage, 
Injury of kidney. 

His friends came for him the same night and took him home. Heard 
nothing from him for several months, when he came to the hospital to 
have a bruised hand dressed. Said he had been laid up for nearly three 
months. Was now in liis usual health. 

Comments — Very many cases of wheel crushes have come under my 
observation during the piist ten years. One almost constant feature pecu- 
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liar to them, vrheB the trunk bus been rolled over, is that when the wheel 
or wheels piiaa over the anterior aspect of the body the ribs, lungs, or 
some of the abdomin.il viscera, aufCer damage, wlille , when the wheel or 
wheels cross over any part of the back, the brunt of the force la first 
borne by the spinal stnicturea. 

Fiftieth Case— History— Patient, aged 42, a brakeman, Injurecl Dif. 
11th, ISQl. On the evening of this date patient was on tbe top of a car 
which was being switched from one track to another preparatory to mak- 
ing np a train, when, through some oversight of tte switchman, the car 
was run on the wrong track. This ti-ack was occupied by low, empty coal 
cars. As the car on which he stood came in contact with these the re- 
bonnd was very great and he was thrown forwai-d. He came down on his 
back, striking with great force against the end of one of the coal cars, when 
he rolled over and fell outside the track. An ambulance was now called 
and he was brought to the hospital. Patient in considerable shock on 
admission; pulse very feeble; temperature sub-normal. No fracture of 
any bones in the body discovered. No signs of contuaion on the Integu- 
ment over the back; complains of no severe pains. He was completely 
paraplegic. He had Incontinence of both spynctors. In the evening th(> 
bladder was catherized. It was greatly distended with blood. On careful 
examination of the spine, on deep pressure, the spinous process of the sec- 
ond lumbar vertebra was found rather more movable than normal, and 
there was an imusual fullness on the left side conUnuoua to It 

Diagnosis— Probable fracture of the second lumbar vertebra, spinal 
liemoiThage, paraplegia and internal injuries. 

In the evening after admission had an excessive hemorrhage from the 
urethra. Blood came in such a steady stream that the house surgeon, per- 
i-eivine tJiat profound anaemia was setting in, feared be would IiIpiiI to 
death. The urethra was tamponed and he was given iced drinks freely, 
and ice was applied over the spine. Towards evening It ceased. His con- 
dition continued without much change untU Dec. 20t]i. The most trouble- 
some complication was bed-sores, which commenced to form the thiM day. 
On the 20t]i his friends took bira home and I attended him there. Then 
he steadily sank, dying on Christmas day. 

Pntl Mnr'fw 'Examination- Permission was sriven only tfl open the lum- 
bar region. The autopsy was made under difflcnltieB, as many of the rela- 
tives bitterly opposed It and It had to be hurried. Any one who has ever 
opened the lumbar segment of the canal Xnows what an extremely difficult 
procedure It is imder any circumstances, without damage to the cord, and 
particularly when done in haste. Everything dowm to the cord was found 
blood soaked. The canal was densely stuffed by a large coaglum. 
this was removed the white, pearly outlines of the radiating roots of the 
corda-equlna came into view. No fracture had been found. It was to be 
regretted here that we were refused permission to open the abdomen, as 
tliere imdoubteijly was an extensive laceration of renal tissue and protiably 
a free retro-peritoneal hemorrhage. There can be no doubt of the origin 
f of this hemorrhage, as it was drawn freely away with the catheter from 

I the bladder. It could scarcely be vessical vrithoot a complete rupture of 

tlfat viscus. In this case of spina! injury mortal renal hemorrhage was 
very nearly being Qie direct and Immediate cause of death. 
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Flfty-flrat Case— Hlatory— Feb. 12tli, 1803, patient, aged 24, seen fay me 
at his own home. Two days before, while on a vendor's wagon descending 
a sharp decline, he was nm Into from behind by a street car, which was 
approaching, heavily loaded, rapidly behind him. As there had been a 
slight snow storm the brakes failed to arrest the car's speed. He, with 
his wagoD, was tlirowa outside the tracks with great force. He was lifted 
np In a helpless state. Suppostog that he liad been but rather badly bruised, 
he laid np and applied soothlDg balms over his back, wliich waa very sore 
in the lumbar region. But he was alarmed, four Oaju aliec injury, 
in discovering that he was quit« unable to walk. Now I was sbdI 
for. At this time he Sad no fever and his general condition was good. Sen- 
sation was dlminiahed In both lower extremities, and motion was feeble. 
The reflexes were normal on the right aide, but on the left the patellar was 
much diminished. 

Diagnosis — Oontuaion of spinal cord, slight. 

I assured him that his spine was not badly injured. I saw him again 
In a week, when he was nearly well. A month later he was as well as 
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Disorganizing lesions of a tranmatlc origin which involve the aacrum 
or the pelvic walls, posteriorly, I have seldom seen, except associated 
with fracture of other parts of the pelvis. It Is here that the spinal cord 
splits up and Anally becomes lost. Kicks and blows over tlie aacrum 
have been recorded as causes of rectal and vesalcal paralysis. But when 
this occurs it must be rather by damage to the nerve tnmlcs than the cen- 
tral ganglia. A few of such have come under my observation. As the 
sacrum constitutes an essential part of the spina! canal, and as in few of 
our text-books there is any mention of sacral lesions, it was thought that 
In a review of this description, which includes the whole canal, this part 
shonld not be overlooked. 

Ftfty-second Case— History— Patient, aged 37, laborer, employed In ex- 
cavating rock In cellar dicing, admitted to Ninety-ninth street hospital 
Jnly 20lli, 1884. On the morning of tMs date patient, when adjusting frag- 
ments of blasted rook while they were being raise onto a truck, incautiously 
came in the way of a boulder, as in a preceding case, which was being 
raised and swung, and was struck a crushing blow from behind by its 
Hharp, Jutting projection, and was thrown to the ground, forward, b7 Its 
force. The blow gave him so much shock that he was unable to walk after 
the accident, but he could stand with aid of support. The following day he 
came under my observation. At this time his general condition was good. 
He complained of severe pain, however, very low down In the back. The 
right leg was anaesthetic as far as the knee, and he was powerless to move 
hifl antles or toes. The left leg he had perfect control over, but lie said 
the heel and sole were "asleep." Over the sacrum, about an Inch and a 
half below its articulation with the last lumbar vertebra, to the left side, 
there was a depression and discoloration of the sUn. No fracture conld 
be made out. 



Diagnosis— <;ontuslou of the sacral-plexus of n 
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Patient remained in hoepttal ten days, wben he was discharged qtilte 
as well ae eyer, except for some weakness which remained In the right 
leg and thigh. 

Fifty-third Case— History— Patient admitted to Ninety-ninth street hos- 
pital Sept, 5th, 1884, aged 27 years. Was injured by the premature ex- 
plosion of a dynamite blast. In which two men were killed outright. When 
brought to the hospital was In deep shoclc Patient had been struck across 
the nates by a flying piece of rock. The trowsers were rent across the 
seat. There was a deep, transverse laceration over the sacrum, which 
opened widely to view the sacral apophyses and exposed several of the 
nerve roots which emerffe through the sacral-foramina. The os-ilLl had 
been fractured In an oblique direction from above downward. 

Diagnosis— Fracture of the sacrum, hemorrhage into the spinal canal 
and internal hemorrhage. 

As the man recovered from shock it was apparent that he had complete 
paraplegia. There was no rectal Incontinence, but the bladder had to be 
drained with the catheter. The urine was highly charged with blood. 
During the night the patient showed signs of Internal hemorrhage. The 
abdomen bloated up, vomiting set In, and he sank early the next morning. 

PoH Mortem Examiaation^Teti hours after do nth an autopsy was 
made. Opening first al the point which was crushed posteriorly several 
fragments of bone were found driven Into the spinal canal, on the nerve 
roots, which were extensively torn and lacerated. The lower part of the 
spinal canal was stuffed with blood-clot. On opening the abdominal cav- 
ity It was found largely occupied by a blood-clot and sero-aanguinious fluid. 
Tbo bbiddor had been ruptured and a free tear was discovered in the pos- 
terior wall of the iliac vein, 

Fiftj--third Case— History— Admitted to Ninety-ninth street hospital 
June 12th, 18S5. Patient 41 years old. This man was a house finisher. 
On the day he was brought in he was at work suspending a fire-escape on 
the fourth story, when he slipped, In some way, and came toward the 
ground in a sitting attitude; for flie force of the fall was mainly spent on 
the sacrum and coccyx. The coccyx was separated by diastasis from Its 
altachmeut. The crest of the right ileum was tractured. in a do«-nwaj-d 
and backward direction, so that the line of separation extended Into the 
sacro-illac aynchondroals, which was partly loosened and movable to forc- 
ible pressure. Patient in shock on entrance to hospital. Complete paraple- 
gia; Incontinence of urine. The pelvis was placed in solid gypsum dress- 
ing; urine drawn off bloody. By distension of the bladder with boracic add 
solution it was demonstrated that it was not ruptured. Came out of shock 
within two hours after reaching bed. There were no symptoms indicating 
brain or other Internal Injury, except the haematuria, which was transient. 
On the sixth dav he comraencod to use the lower limbs. 

Diagnosis— Hemorrhage Into spinal canal In sacral r^on, fracture of 
Deum, with partial diastasis of tlie sacro-iliac and sacro-cocygeal articula- 
tions, probable slight laceration of the kidney. 

Comments— This man made an uneventful recovery and left the hospital 
on the twenty-second day after entrance, with fair restoration of strength 
and motion in the body and lower limbs. 

Fifty-fourth Case— History— Patient brought Into Harlem hospital May 
2d, 1889. Patient's age, 16 years. Was playing on cars In freight yard. 
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jumping on and off, witli other boys, as trains were being ahlfted. In some 
way he fell between two cars, was caught by the truck underneath, and 
had his pelvis aud sacral spine terribly crushed by the acdclent. When 
put in an ambulance was in almost a dying state, It waa thought, but after 
he was placed In bed and artlflclal heat applied lie rallied. Now he was 
in such terrible pain that morphine had to he given In heavy doses to re- 
lieve II. He had sustained a cruahiiiK blow over the sacrum which partly, 
displaced this bone from i!a articulations with both ilia, fractured the pubic, 
bone through either ramus, beaidea broke €he fourth, fifth and sixth ribs 
on right side. There was complete paraplegia. 

Dlagnoels— Multiple fracture of pelvis and ribs, double dislocation of 
saciTim, laceration of cord. 

There waa complete inconttnence of faeces and tu'Ine. Bladder evi- 
dently ruptured. Patient died shortly after midnight. The body waa le- 
DiOTod home almost at once after death. No pnst mortem was made. 

Fffty-flfth Case— History— Patient, aged 31, admitted to Harlem hospi- 
tal Feb. 16th, 1800. This young man was riding on a freight train by 
stealth. As it approached the city he Jumped off when the train was In 
rapid motion. It waa just dawn in the morning so that he could not see 
well. As he struck the earth he came down on his buttocks and sacrum. 
'After lying awhile by the roadside he got up and made his way home. 
All the time, he said, he suffered the most intense pain in the sacrum and 
cocyx. The following morning he had numbness and was unable to stand, 
owing to the want of power in his legs. Remained in bed ten days, when 
lie was sent to the hospital. At this time there was no constttutionai dis- 
turbance. He only complained of pain over the sacrum and was unable 
to walk without crutches. There was evident muscular athropy in both 
lower extremities. Sensation, also, was notably diminished. He is greatly 
worried about the loaa of power in hla limbs and says if these were "all 
right" he would be well again. 

Diagnosis— Contusion of sacral end of spinal cord, with extra thecal 
hemorrhage. 

He was sent home and told to come to the hospital every second day 
for treatment. He aiowly Irat perfectly recovered. In three months was 
able to return to his work as a carpenter. 

Fifty-sixth Case— History— Patient, a«ed 32, a rockmon, while at work, 
was struck from liiihin'd l)y u atone wliicii had slipped from an embank- 
ment, and hit hiin over the sacrum while he was iu a stooping position. 
Entered Harletti hospital May 2d. 18G1. This atone had a sharp edge, for 
It cat the tissues through the trouBers In an oblique dlrectloii oyer the me- 
dian line of the satTmii. U'us in great pain wlien admitted over the point 
of injury. Complained of nothing else when he entered. The next day 
waa slightly paraplegic. Unable to flex the knees, but has some motion 
In the ankles and toes. 

Diagnosis— Contusion of sacral segment of tlie spinal cord, consecutive 
extra-dual hemorrhage and paraplegic symptoms. 

Paraplegia waa marked on the fourth day. It on the fifth became less 
marked. He improved steadily and left the bosplMl after remaining three 
weeks. His recovery was complete and he returned to woA after six 
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MISCGLLAHEOnB OASES OF TRAtJMATlBM OF THE SPINS AND SPINAt. 
COBD AND CASES IN WHICH ALLEGED INJURY OP THE SPINE HAS 
BEEN MADE THE BASIS OP LITIGATION. 

This Beriea of cases will be concluded by Including with a brief report 
of slsteen others, which present varying types of Injury. Very many 
more might be added, but, as it is the Intention in tills report to Include 
none but those in which the spinal cord was implicated, or Its coverings, 
tlioae of a purely estrensic character will be purposely omitted. 

Firij-seveuth Case— History— Patient, aged 45, admitted to Ninety-ninth 
street hospitui May 7lh, ib&S. This man huU been out riding with bis wife 
on a Sunday afternoon, when his horae took fright, the vehicle was cap- 
sized, and he was thrown headlong to the surface of a macadamized road. 
Was brought In by an amhulance in an unconscious state; lay in coma un- 
til morning; now conscious; can move the head freely but has no power 
over the arms or lower limbs; urine drawn off by catheter. Patient re- 
mained in atMut the same condition, without any Important clmuge, for 
four days, when motion in the limbs gradually showtii signs of returning. 
On the sixth able to move his arms. 

Diagnosis— Contusion of the brain and spinal cord. 

Broug'ht home on the eighth day. Never heard anythiag further of 
the case. 

Fifty-eighth Case— History- Patient, 24 years, admitted to Ninety-ninth 
street hospital Aug. 2d, 1883. This young man, while intoxicated, under- 
took to cross a railroad with an express train In sight He had not quite 
crossed when he waa struct by the locomotive and thrown into a heap near 
the track. Much to the aurpriae of his comrades he was able to get up 
without help. But his right leg had been hurt and he was sent to the 
hospital. Here nothing could be found but a sprained ankle, without frac- 
ture The anlde commenced to swell and became vey painful. But, the 
sixth day after admission, he eompltdued of paralytic symptoms iu tlie es- 
tremities, the most marked in the legs. Tliis became quite pronounced by 
the end of the tenth day. In tlie meantime the ankle became veiy gi'e.atly 
swollen, and necrosis of the head of the tibia was suspected. On the 
twentieth day an abscess opened near the Inner-maUeolus. The same day 
the bone was cut down on and a quantity of necrossed osseoua tissue was 
gouged away from the head of the tibia. Shortly after this paralysis com- 
menceil to disappear. Power was first re-established in the upper extrem- 
ities. 

DIagnoMs— Violent sprain of the ankle joint, contusion of tlie splnai 
<«rd, consecutive osteo-myelitis, with moderate general paralysis. 

He left the hospital quite recovered Sept. 27th, 1883. 

Fifty-ninth Case— History— Patient, 28 years old, brought into Ninety- 
ninth sircct hospital March 12th, 1884, This man was on a truck laoded 
with lumber, crossing a bridge, when the horse became frightened by a 
train which was passing under. He waa thrown off. forward, and crushed 
between the walls of tbe bridge and the wheels of the truck. His limbs 
were teribly mangled. Both femoa were fractured. He was in great dis- 
tress when he entered the hospital. He was given enough narcotic to re- 
lieve the Intensity of the pain, and the shattered liiubs were put Into a com- 
fortable adjustment. The following day both upper extremities wee anaes- 
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thetic and motloD was enOrelj lost In the right arm. March 15th paralyela 
In both upper extremitiea complete. As he had no pain In the fracitured 
thighs. It was evident that the lower extremltlea were likewise paralyzed. 

Diagnosis— Fractnre of both femora, contusion of the spinal cord, con- 
aefutlTe palsy. 

March 20th. It looited on tliis date as though recoTerj was possible. 
But there were two large bed-sores, which added greatly to the dlfflculttes 
lu treatment. Toward evening on this date hla temperature suddenly went 
up to 105 1-4 degrees, when he became furiously delirious, dying two hours 

Po»t mortem examfuatlon was refused. 

Sixtieth Caae-Hlstory— Patient, 9 years old, admitted to Ninety-ninth 
street hospital July 6th, 1884. This little fellow had been on an excursion 
up the Hudson river during the day. In the evening, wliile the deck hands 
were making the boat fast to the dock preparatory to discharging the ex- 
cursionists, this boy got in their way, when hts left leg was caught In a ca- 
ble and he was suddenly dragged with great force through an opening on 
tSe side of the boat and crushed against a pile of boxes on the dock. When 
admitted to hospital the foot and ankle were badly disorganized, mangled 
and bleeding. The bleeding points were secured, the limb placed In a com- 
fortable adjustment, and he was freely stimulated. The next day, well- 
marked paralysis of all the members. In the lower sensation was quite 
lost, but in the upper, though motion was lost, sensation was yet Intact 
No brain symptoms. 

July 8th. Left foot undergoing dry mumifactlon; line of demarktion 
formed on the sixth day four inches below the knee Joint 

July 10th. Limb amputated in middle third of the leg. 

July 12flL Symptoms of abatement of the paralysis all over the body. 

Diagnosis — Compoimd comminuted fracture of the leg, contoslon of Oie 
spinal cord, with coueecutive paralysis. 

This boy made uu excellent recovery, leaving the hospital Aug 12th, 
IS&t. It Is supposed that whon his foot became entangled with the rope 
aud he was suddenly dragged round one of the gate posts, off the dock, 
the spinal column sustained a violent twist, with resulting laceration and 
couippesalon of the cord. 

Stxty-flrat Case— Hiatorj'— Patient, 42 years old, admitted to Ninety- 
nintii street hospital June 7th, 18SS. Patient was driver of a dreus vau. 
Oil the previous evening, while entering the city with a caravan, driving 
sis hcrses, they became startled by a display of fireworks and for a mo- 
ment were quite unmanageable. In the meUe he was thrown off his high 
box and, after falling, was trodden on by one of the horses. He was raised, 
placed on the stoop of a house near by, when an ambulance was called. 
On entrance to the hospital it was found that he had a dislocation of the 
right shoulder, with fracture of the left femur, in the lower third. Was 
in considerable shock. The next day he noticed, for the first time, a numb- 
:he extremities, with diminished power to move them. The blad- 
der had to be emptied with the catheter. Urine highly tinged with blood. 
After the first week complete power had returned in the uninjured extrem- 
ities, and Uie urine had cleared of any eangulnlotis staining. 

Diognoala— Dislocation of shoulder Joint, fracture of femur, with vli>- 
lent commotion of the rachidian -viscera. 
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ThlB man maiJe an uninterrupted recovery, though when dlsmtsaed 
from the hospital, ten weeks after entrance, the strength, equally in both 
arma, was markedly diminished. 

sixty— second Case— History— Patient, a boy 14 years old. admitted into 
Ninetj'-ninth street hospital Aug. 14th, 18S6. Two days previously the hoy, 
while dlmbing' a fmlt tree, when up a considerable distance, fell to the 
ground through the breaking of a branch. He fell, it was said, about 20 
feet, striking directly on a rock, the surface of which projected through 
the ground. He was first taken home. Here the family physician who 
treated bim discovered a fracture of three ribs and a fracture at the elbow, 
right side. On the third day It was noticed that he had no power to move 
his legs, and as they, with the arms, were equally devoid of feeling, he 
was sent to the hospital. On admission the ribs, third, fourth and lifth, 
close to their spinal articulations, were found fractured, with a fracture 
and slight luxation at the right elbow joint; besides distinct, though not 
complete, pai-alysia of the extremities. He was unable to urinate; urine-i 
voided with catheter for three days after admission. 

Diasnosis— Costal-fracture, elbow-joint fracture and dislocation, contn*] 
slon of spinal cord, consecutive palsy, partial. 

This lad made a remarkably rapid and complete recovery, learfng 
hospital with full restoration of function on the thirty-second day aft^l 
entrance. 

SLYty-third Case— History— Patient, a young man 23 years old, 
admitted to Harlem hospital Feb. 9th, 1887. Patient was an hostler and 
Jockey on the Westchester race course. The day before admission patient, 
while exercising a powerful young geldillg, and running him at the top of 
his speed, was thrown by him, striking with great force on the gi-ound. 
He was picked up in an unconscious state. Two hours later consciousness 
returned. Now it was found that he bad fractured the clavicle 
riglit side and had dislocated the left shoulder. When admitted 
hospital shoulder yet unreduced. He had now moderate paresis of the 
lonei extremities, with urinary incontinence. Slight Huge of blood, with 
the urine. No paralysis In the arras, but abdominal surface quite 
thetic. 

Dit^noslB— Fracture of clavicle and dislocation of opposite Bhonlder, 
moderate paraplegia from contusion of tlie spine. 

like the preceeding ease recovery was rapid, and he left the hospital 
quite recovered after a five weeks' sojourn. 

Sixty-fourth Case— History— Patient, 26 years old, admitted to Harlem 
hospital June I2th, 1887, Patient was a young woman who, on the morn- 
ing of this date, wbile sitting on the sill of a window on the fourth story, 
washing the glass, In some manner lost ber balance and fell into Uie stone- 
flagged area below, a distance of about 38 feet When brought into the 
hospital was In a state of shock. Had fracture of the lower jaw the left 
humerus and through the crest of the right illium. Recovered from shock 
after a few hours. The following day had retention of the urine and com- 
phiined of a sense of numbness in the hands and feet, besides had very 
severe pain over the entire spine. Expectorated hlood freely through the 
day. Thia anaesthetic condition of the extremities continued tiirough the 
following ten days, hut after a week she had control of the bladder. 

Diagnosis— Multiple fracture, violent contusion of the spine, with sub- 
sequent congestion of the spinal cord. 
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This young woman, whose anatomy had been so shaken and shattered, 
finally made a very good recovery, though she waa hi the hospital nearly 
alx months befo're ahe was dischargecl. She married the following month 
after leaving. 

Sixty-fifth Case— His tolT— Patient entered the Harlem hospital Oct, 
17th, 1S87, aged 34. TWs man was Injured by a nmaway accident. He 
was tlu'own with great vioienee against the curbstone of a sidewalit, as 
tlie front wheels of the vehicle collided vrith a lamp post. When admitted 
to hospital waa In a dazed condition. Had a compound fracture of the 
right fibula and tiljia of the right leg, with an extensive scalp wound. No 
cranial fracture could be discovered. 

Oct. 18th. Complains of severe headache, pains in the arms, with 
nuiiibiieBS and diminished power in the lower extremities. Continued in 
about the same condition for four days, when symptoms of improvement 
were evident. 

Diagnosis— Contusion of brain and spine, consecutive spinal irritation, 
compound fracture of right tibia and fibula. 

Oct. 24th. Kemoved home by friends. He ultimately made a good 
recovery, but suffered from wealtness of the muacles of both lower ex- 
tremities for some montiia after the fracture had perfectly united. 

Sixty-sixth Case— History- Patient admitted to Harlem hospital June 
12tii, 1888, a boatman, was Injured by the iron scoop of a caol-hfter, which 
struck him, while loaded, over the right side and back and crushed Mm 
aguiuet the walla of the boat. Whe he entered hospital had fracture of 
the third, fourtli, fifth and sixth ribs, close to their spinous attachments. 
Cojnplalned of great paiu in the back. Had moderate iiuemoptysfs, with 
severe dyspnoea. The following day he had anaesthesia over the abdo- 
men and said that his feet and legs were the seat of a sensation as If 
"asleep." The motor power in the rii^t limb well diminished. MobiUtj 
unaffected in the left lower limb. Upper extremities not affected. 

Diagnosis- Costal fracture, contusion of the spine. 

The symptoms of Incipient paralysis, with spinal lesion, passed away 
after the sixth day. He left the hospital on the 30th of July, quite restored 
for one so violently crushed. He promised to report later, but failed to 
do BO. 

Sixty-seventh Case— History- Patient admitted to Harlem hospital June 
[ inth, ISS'J, aged 12 years. This boy had climbed on to a staging and fell 
' to the ground, a distance of 28 feet, pulling a heavy plank after him. Had 
a dislocated right shoulder, with fracture of shaft of radius on left side. 
After dressings were applied he was brought home and attended by family 
physician. Two months after admission reported in out-patient depart- 
ment, at this time coming to be treated for paresis of both extremities. The 
mother stated that ten days after lie was brought lioiue he nuite lost the 
use of his lower extremities, but that with the aid of massage, electricity, 
etc., he recovered aufflcientiy to be able to walli with the use of a cratch 
and stick. 

Diagnosis— Shoulder dislocation, with fracture of radius on opposite 
tide, contusion of spinal cord. 

After coming to out-department for electrical and tonic treatment for 
about two months he made a good recovery. 
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Slxty-eighUi Case— History— Patient, aged i years, Injured Jan. 2d, 
1890. Was called to see the case in consultation with Dr. W. T. McMan- 
nis, of IMs city. The little one was injured by falling ott a lii'e-escape Into 
tlie yard below, a distance of about 45 feet, from the fouttii story. In liia 
transit to the surface be came in contact with the clothes line, which was 
broken. He struck on the stone surface ol the yard and was picked up In 
an unconscious condition. On osmination it was found that he had fi-ac- 
tured the right femur and had produced a compound depressed fracture 
of the skull on the left side of the median line at teinpero-parietal Junction. 
The skull was trephined and drMsed and the fractui'e of the tUlgh adjust- 
ed. The following day he had recovered from coma. He made an excel- 
lent recovery from the brain and femoral injury, but after the fifth week 
he developed paraplegic symptoms. For two weeks had little or qo senaa- 
tlon in the feet The uninjured limb was equally as helpless as the frac- 

Dlagnosis— Fracture of right femur, fracture of the skull and contusion 
of the spinal cord. 

The paraplegic symptoms were of short duration and quite disappeared 
within three weeks after he was placed in the sitting posture. 

SLitj'-uhith Case— History— Patient, a^ed 41, .idmitted to thi> Harlem 
hospital June 16th, 1891. Patient was a Janltresa, who was injured by hav- 
ing been caught and crushed by a falling dumb waiter, which struck her 
with great force over the back of the head, tearing widely open the scalp, 
severely contusing and spraining the neck. Scalp wound dressed and pa- 
tient sent home in conveyance brought by friends. She did not report 
again, as slie was treated by her family physician at home, until six weeks 
later, when she came in again for treatment of partial paralysis of both 

Diagnosis— Lacerated wound of scalp, with severe contusion of the 
neck, with injury of the brachial plesus on each side, and injury to spinal 

She came in for electrical treatment, massage, etc., twice a week for 
nearly two montlis. She ultimately made a good recovery. 

Seventieth Case— History— Patient admitted to Harlem hospital Aug. 
12th, 1892, male, 24 years old. Was Injured by being crushed while coup- 
ling cars. When brought to the hospital had an extensive fracture In an 
oblique direction throu^ the crest of the right ilium. He was in deep 
shock. The foUowing morning had rallied, but now complained of severe 
pains over the entire back. Towards the beginning of the fourth week 
commenced to complain of a burtdng sensation in both feet and a numb- 
ness in one hand. Finally, after a few days, there were distinct areas of 
anaesthesia in both lower extremities. This phenomena was of but tran- 
sient duration and passed off after ten days. 

Diagnosis— Pelvic fracture, contusion of the spinal cord. 
This man niade a good recovery in a genei-al way, but for some lime 
after he took the cmtches. he complained of a sense of numbness at times 
in the soles of the feet 

Seventy-first Case— History— Patient, aged 48, was Injm-ed Feb. 12Tb. 
1893. She was a heavy, stout woman who, on the morning of this date, 
slipped on the icy steps of a high door stoop and fell with force to the 
bottom. She was taken home In an ambulance, when the first physician 
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who was called declined to treat the case. It was turned over to i 

found that she had a fractured femur on right side and presented symptomitj 

of braiu Injury. On the fourth day after the accident the cerebral symp-l 

a Improved. Now she complained of severe pain in the l)ack. On the J 

t beginning of the third week complained of wealineBS and want of senaation [ 

I In both arms. In the left the grip was very feeble. Though better o 

I right, yet much below the normal in power. The muscles in the neck weroJ 

I affected with spasm, bo tluit the bead could not be turned without movlmJ 

the upper trunk. 

Diagnosis— Fractured femur, contusion of brain and spinal cord. 

Now, April 17th, 18!Ki, these neural symptoms have mostly disappeared, 9 

and she gives promise of making a good recovery, with the exception of a J 

defective limb after the fracture. 



EXPEKIMENTAT, CONCDSSION, TOKTION, COMPRESSION AND I 
OF THE SPINES OP CATS AND DOGS. 



By an analytical study of the results obtained in Watson's eiperimenta J 
I much light Is thrown on this whole subject of concuaslve force. And whUe I 

e shall see that but few of the animals sustained serious or mortal li 
I of the spinal cord, yet some of these animals were Instantly killed— six out 
of 141, or 4.26 per cent. Sixty-seven suffered serloua Internal organic inju- 
ries of the lung, liver, kidney, the vascular organs and bladder, or 42 per 
1. Many sustained fractures, dislocation and diastases of the bone 
I Bhaf ta and joints. Out of the entire number the experimenter was not able 
J to affect any paralysis, or so injure the aplne that on post mortem ezamina- 
I tlon lesions could be discovered in but IB, or 10 per cent. And of these it 
B clearly evident that those punctate hemorrhages into the pia, which 
were present in eight of them, would in a short time liave disappeared and 
the animals recovered; so that it may be said that only seven, or 4.95 per 
L cent, sustained any injury of the cord which would have caused a perma- 
■ nent crippling or led to an ascending meningeal inflammation with con- 
1 secative degenerative changes in the spinal cord's parenchyma. But, If 
I the cord escaped, the shock of concussion, in all except a very few of 
e cases, the other more exposed and dependent organs and parts suf- 
Ifered serious damage in several cases. While in all the escentric parts, 
I as the muscles, bones, peripheral nerves and vessels, sufTered in varying 
I degreea. This series of experiments of Watson's, combined with my o 
B abundantly extensive to clearly, deflnitely and indisputably C 

FirBt^That the degree of concussive force necessary to induce c. 
' lesions of the spine, 1, e., of the meninges and medullary substance, d 
I always be very great 



itably demon- ^^^J 

' Induce cenlriO ^^^^^M 
.bstance, most'^^^H 
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Seconfl— That dlBorganization of Uie cord from concusslve shock in snch 
a degree as to manifest Itself by neural symptoms can seldom exlat wtth- 
out an association of other visceral or structural Injury— fracture, diastatfa 
or dislocation of the vertebrae. 

Third— That spinal hemorrhage, when present In sufficient volume to 
compress the aord, is always consecutive to injury of the vertebrae, muscles, 
tendons, ligaments or joints, and that such hemorrhaefo la nearly always 
seated outfdde the meduUa-splnalla; is extra-thecaJ or extra-medullary. 

Fourth— Concusslve. violence may be immediately mortal In its conse- 
quences—may totally destroy an organ, cause fracture or dislocation, dis- 
organizing contusion or laceration, without In any manner serously dis- 
turbing the neural elements within the theca vertebralis. 

Fifth— These diverse sequelae of bodily violence deliberately inflicted 
on the lower animals all have their counterparts in those traumatic lesions, 
the result of accidental injury, so commonly witnessed in man. 

Sisth— These series of experiments on the effects of concusslve and 
other force practically embody what must be hereafter regarded as a prlu- 
ciple of applied physics, which is, in concusslve traumatisms of the buDian 
body, an immutable law, viz.: Tliat distinct and serious lesions of the 
spinal cord resulting from concusslve force without simultaneous and tan- 
gible Implication of the internal organs or adjacent structures are rarely 
possible. 

Seventh— In the majority of cases It was observed that the clinical 
symptoms were in strict proportion with pathological changes. 

With the exception of those animals killed outright at the time trauma- 
matlzed, none died of their injuries which were not dehberately killed. The 
value of our experiments might have been enhanced had the animals been 
cnrefully nursed, placed under good hygienic surroundings and permitted 
to live until they had wholly recovered or died from such pathological 
conditions as would occur consecutively to traumatism. 

It has been deemed advisable to make this short review of Dr. Wat- 
sou's experimental work on the effects of concusslve violence on the hodiea 
of animals, Inasmuch as neither Dr. Watson himself, or any other writer. 
In criticizing it, laid special emphasis on the salient features of it which so 
much concern the surgeon, viz.: That the experiments dealt only with one 
phase of physical force, the contuanive or indirect, und though the end 
sought for and Intended to accomplish— traumatic lesion of the cord — oc- 
curred in but about 10.6 per cent of those animals traumatised. The num- 
ber of cord lesions being so small and so associated with other extensive 
disorganization of organs vital to life, they must rather be regarded as co- 
inoidences than independent serious factor's per ae. 



AN EXPERIMENTAL INVESTIGATION ( 

DTTCED ON TVTBLVE OATS AND TEN DOGS BY DIKECT VIOLENCE. 



The difficulties which beset Dr. Watson's experiments on the effects 
following concusslve or indirect force have been experienced by myself 
in an experimental investigation of tbia species on living animals, Instl- 
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Btuted for the purpose of artificially producing leslous of the aplnut cord 
by direct force, local violent contusion and. puncture by tortion, exten- 
sion and oompreBsion, Tbe cat, I soon learned, bad the traditional 
"Beven lives," and tliat Its spinal region possessed a most marrelious den- 
sity, fiesibillty and strength, wiiicli, for its capacity and proportion, far ex- 
(.■eeded that of tiie dog or man. These experiments were commenced in Dl'- 
vember. 1891, tht primary purpose tjplug to determine the predse oriKtn of 
Intra-verteliral hemorrhage after spinal injury, and to note the effects of 
bemorrhaglc pressure. In these experiments my observations on the effects 
of spinal injury were more exact than it would be possible to make them 
in those in which concussion is applied to the entire body, inasmnch as it 
was possible to observe the precise results foUowing regional injuries with- 
out the association of encephalic complicatlonB. My preference for the 
feline species was because of their abundance in this city, where, to a 
large extent, they are considered as a pest and are caaOy secured. For 
spinal experimentation I have found them to fulfill my purpose as well 
as the dog, which, with us, la comparatively scarce, owing to the rigor of 
the license law, with the bounty on the head of the waif and unclaimed. 
But the cat is less domestic than the dog, and with his wonderful tenacity 
to life, combined with that Inherent Instinct of danger, after once 
tiaed, unless vigllently watched, will make away out of sight into I 
comers on the fore legs, when, on discovery by the police may, perhaps, 
involve the experimenter in a troublesome and expensive suit. 



EBGBNIONAL DIVISION, UrVEHSITY OF FORCE, CHARACTES OF LESIONS; 
CENTRICiAND ECCENTHIC. 

My intention was to confine my observations to induced lesions in the 
lumbar, dorsal and cervical segments of the spine only. 

FiMt Experiment. The objective aim at the beginning was to deter- 
mine the effect on the cord of violent bending. The pressing of tho 
haunches was on the dorsum; then powerful latteral pressure was ap- 
plied In such a manner as to avoid, if poasible, injury to the abdominal 
viscera. With this imrpose in view I had a bench so adjusted as to fix 
the hips and pelvis immovably, and then, with tiie animal fully under 
ether, the trunk as a whole, used as a lever, was seized and suddenly bent 
over at a sharp angle backward. First Experiment— Simultaneously with 
tills motion there was a distinct tearing sensation under my Angers, at the 
" lumbo-sacral junction, with a feeble, though distinct, audible crunching 
sound. Believing that a dislocation had been effected and that the cord 
was crushed tlirongh, the cat was laid aside. Now I noticed that it had 
Incontinence of tiie urine and faeces, which, it was supposed, was_due 
to injury of the spinal centers in the lumbar segment. The animal was 
laid in a large iiox with a straw bottom. Coming out of the ether he was 
groggy, and, in attempting to raise, toppled over. As he flniilly came to 
he raised himself on his fore legs, ttib hind legs he was powerless to 
stand on, though it was seen tliat he could slightly move one, the left. On 
passing a pin through the skin of the sacral and gluteal re^on he pulled 
himself away as if conscious of pain. 
Diagnosis— Incomplete paraplegia. 
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As jKiwer of motion was lost, nearly completely, thoMgh some sensatiOQ 
remained, yet it was assnmetl that there was medullary disorganization, 
for we often find in man. in Herione iniuriea of the cord, many of which 
are domonstrated post mortem, that aecBation will persiat for a time after 
all motion is liiBt, tlidugh in grave eaaes by the second day this, too, Is 
quite extloet. The followina' day. to our surprise, iiusb was on all Tours. 
though hia pilt was stifC and slow. But over the whole body lie was as 
Borp aa u boll and iui mediately over the loin there was a marlied inflam- 
matory fnllnees on eitUer side. It was evident then that the cord had 
wholly escaped any serious injury. Was killed. 

Post Mortem Patholos-y — Oellulitis, mvelitls. and arthritis, rupture ot 
the flbrillae of the muscle with interstitial hemorrhage, laceration of liga- 
ment and aponeurosia with consecutive inflammation, extrinsic injury of 
spine somewhat analogous to severe sprain la the back In man. 

Second Biperiment— Female. From our experience with the first cat 
and the manner in which she escaped Injury to the cord It was evident that 
here we must either add aggravated force or a combination of motions. 
Therefore, the animal prepared, the lumbar segment was placed directly 
across the bar of a carpenter's horse, when one seized the forelegs .Tnd 
the other the bind. The one holding the fore paws with the right hand 
while with the left, the dorsal segment was steadied and protected. Now, a 
Buddendownward motion wasmadesimultaneously by both, when the same 
phenomena as with the preceding were observed, but the movement was 
uiaiie in opposite direction with such force it would seem as would dis- 
member the whole lumbar region. A strain equal to more than three huu. 
dred pounds had been applied on each segment of the spine for more than 
a mtnnte. Now the animal was laid on its side when blood oozed througli 
the nit'Uth, and the eyes protruded from their sockets. Respirations were 
quick and jerfey, and there was a fibrillary twitching of the brachial muscles. 
There was no doubt here that positive shock was Induced and the cord 
had been compromised. The animal came out of the etber slowly. Tot.il 
loss of power In hind legs followed, and on pricking gave no evidence of 
sensation. Incontinence as in the other. Animal made no effort to niovp 
forelegs. It was laid aside. The following morning on inspection, to my 
amazement, the cat yas found standing on all its limba, but It was weak, 
would not drink and was evidently In pain. It, however, rapidly improved. 

Diagnosis— Extrinsic traumatism of the spine, laceration of muscle, 
llgj;roent and aponeurosis, diffused inflammation, possible fracture of spine. 

As I was particularly anxioua to determine here under the naked eye 
Just what the morbid anatomy was, on the fifth day after Injury the animal 
was killed. 

Foat Mortem Examination and Pathology — Making first a long incision 
from the mld^ioraal region down to the sacrum, as the Integument was 
divided between the supeflclal and lumbar fascia in the loose cellular mem- 
brane was a broad, thick remnant of an effusion of blood which was of 
a pole pink color and a soft friable consistence. Everywhere In the inter- 
muscular spaces there was a matting of everything together by a plastic 
Inflan.matory exudate now undergoing fibrous changes. Within the erector 
Bplnae on the right side there was an effusion of blood which never had 
coagulated and by Its black stain had imparted a dark tinge to the muscle 
fibre In Its immediate vicinity. Above and below this were the free ends 
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of Beveral raptured and retracted muscle fasdculi Detaching all the mua- 
cular tisauea over the lumbar bodies, the vertebral coliimn was reached. 
It was now clearly evident that there bad been a giving way of the lijra- 
mentH between the fourth and flfth Inmlmr vertebrae. The articular aur- 
iaceti of the bodies gave an excess of lateral motion on preaatu-e, thonuh 
thore was no distinct luxation. 

Examination at the Oord— As the spinal canal was ODened and the 
dura mater came into view no hemorrhage was Been In the exposed dla- 
trlet, either under the membrane or into the cord. On Its division, how- 
ever, It was clearly evident from the twgoscent state of the arachnoid ves- 
sels that there had been an active congestion, but pathological changen 
did not advance lo inflammation, as there was no trace of meningeal en- 
gor(,'ement, no plastic floculi In the subarachnoid fluid. The cord was nor- 
mal tn color and consistence. 

Seaume— Spinal injury. eccentHc. muscular, Uaramentoua and arthritic 
laceration with vertebral displacement on motion, hemorrhage and consecu- 
tive congestion imdergoing reparative changes. 

Anyone who has performed much experimental work In the lower aui- 
malB knows that there is almost no comparison either in tolerance or re- 
cuperative energy, with him and man. Hence why in the one we will nb- 
aerve recuperative changes as advanced in the lower animals In days as 
we will see in man in weeks and months. The condition which this animal 
suffered from was quite identical with that which may occur in man, which 
Is designated as "spinal Injury," that may be very tedious in recovertoij 
from, which is quite pertain to leave more or less stlffnesB and weakness 
for varying periods, but in which the spinal cord Itself has quite escaped. 

Third Experiment— A large male cat was secured. Reallrfng now that 
nothing short of very considerable violence would make its impression on 
the spinal cord on this occasion, the animal was fixed under ether, tlie 
iwlvis was ini mobilized, while the trunk was free. It was my purpose if 
possible to extent the injury to the cord without seriously involving' any 
or-jian. In the two former experiments, though the cavities were not opened. 
It is probable that no important organ was badly injured. The animal 
being fully anaesthetised and adjusted, when a broad, thick muslin band 
was passed around and secured imder the axillae by an assistant, while 
with my own hand firmly clinching the lower dorsal re^on a sudden and 
violent strain was thrown on the lumbar segment which would equal six 
hundred poimds tension. Under this the bones could be felt to snap around 
the entire circumference of the second and third lumbar vertebrae. To be 
quite certain that the trauma was radical and certral In effect a similar 
motion in an opposite direction was executed and In addition a forcible ro- 
tatorj- twist was made. Indeed, after our manipulations were completed, 
which occupied about two minutes, the bones at this site seemed quite im- 
bluged and a flail-like motion succeeded the former limited range of ac- 
tion. Animal profoundly collapsed and was slow in regaining consolouBaess. 
For the first hour it looked as if he would not rally, but in an hour 
and a half after trauma had been indicted be commenced to move the 
fore legs and raise them. Lower extremities thoroughly paralyzed. Ani- 
mal now returned to quarters. Pollowlug day entirely recovered from 
systematic disturliance and moved aroimd lively, dragging Itself on Its 
belly and its fore paws as Its posterior extremities were wholly powerless. 
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vas no spread upward, the 
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Took food well for the next four days when, bj 
trauma was only local la efiecl, and, aa there i 
animal was killed. 

Past Mortem Examination — Morhid anatomy and pathological chang'oa. 

Free hemorrhage wltMn aU the tissues beneath the skin downward, now 
undergoing organization and resorption, extensive laceration of muscle, 
ligament, tendon and articulation. On reaching the lumbar apophyses the 
posterior arch of the fourth lumbar vertebra was found fractured on both 
sidos close with the transverse processes. There was but very slight dis- 
placi;ment of the fragmoits. In raising the fragments and displacing the 
broken bone a large accumulation of blood clot was found which, how- 
ever, did not extend far in either direction. On removing this clot and cut- 
ting away two vertebral arches above and two below we came on the 
dura mater. On sphtting this open, the unabBorbed elements of an efCuaion 
of blood In the subarachnoid space was foimd. This was of small volume. 
There was a plastic formation which glued the meninges together. The 
medullary substance immediately under the fracture was of a pulpy con- 
sistence undergoing red BoCtening, 

On opening the abdomen a hirge retro peritoneal efCuslon of blood had 
spread upward on one side marked by displacing the kltlney, and on the 
other waa traced into the lacerated capsule, from which it had evidently 
originated. In tills case there were then: 

Iilrst— Extensive eccentric lesions. 

Second— Fracture. 

Thiri— Intra and extrn dural hemorrhage, 

Fourth— A locallaed meningitis and a ha«mato myelitis. 

Its analogue in man would be a case In which the trunk were caught 
and fixed, while the lower extremities and pelvis are violently rotated. The 
difference, clinically, consisted in the limitation of inflammatory and path- 
ological changes in the lower animal, while viith the human spine so in- 
jured the tendency is to a fatal advance upward of consecutive meningitis. 



THE EFFECTS OF TORTION, ABDDOTION, ADDUCTION, EXTENSION AND 
OOMPRESaiON IN THE CERVICAL SEGMENT OF THE SPINE. 



My next efforts were directed towards the neck, that part of the spine 
the most movable, exposed and vital. My principle object here was to 
determine If by varied and violent movements the spinal cord might be 
badly disorganized without the Implication of the outer lying structures, 
and further to see If an artificial haemato-mydla might be caused by 
physical influences without the co-association of hemorrhage into the spinal 
canal outside the dura. This I have diligently watched, for in all my cases 
of spinal traumatism, experimental and clinical, as it has been alleged by 
some neurologists of late years since "railroad spine" came Into vogue, 
"that spinal myeUtfs is in many cases consecutive and attributable to a 
haemato-myella Induced by a hurt, in which all the other elements of the 
spine escape." It goes without saying that it is a matter of vital import- 
ance that this allegation be supported or refuted, as It constitutes the key- 
stone to the arch, as it were, in the majority of litigant cases. 
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Fourth Experiment- -Medium-size il male cat. Etherized, witli body fixed 
at the sliouldera. Two hundred pounds weight extension at the head, ap- 
plied In Buch a manner as not to compress the tracliae. The animal was, 
after about five seconds' strain on the neck, released, the shoulders and 
chest yet fixed, when its position was so changed that sudden, steady force 
might be applied so as to crowd the head downward toward the thorax. 
Animal again released and laid aMde. Two days later he had wholly re- 
covered and was as sprightly as ever. Now he was again prepared for 
the application of force of a different quality. He was again fixed at the 
head, when a compound abrupt movement was applied, using the whole 
body for a lever and momental force, the intention being to suddenly pro- 
pel the body against the neck and head. But we soon discovered tint 
there Is little analogy in these feline parts and those of man. The cat's 
cervical spine is nearly as flexible, serpintine and as elastic as a rubber 
coiL Hence it was only when imparting a slight but steady rotary move- 
ment we were aasured that the spinal column was Involved or the coi-d was 
exposed to damage. After several twists, combined with great pressure, 
the parts were again freed. Now tie animal was deeply collapsed, breathed 
in gasps, foamed at the mouth and remained motionless for some time after 
the etherization passed away. Thinking that the animal had sustained 
mortal injury it was laid aside, well protected against cold. Late In the 
evening it recovered motion in the limbs, and in the morning walked, 
though with an tmsteady movement which was moat marked in. the fore- 
Diagnosis— Eccentric Injuries of cervical spine. 

Three days later, when it was eating well and rapidly recovering his 
full strength, he was killed. 

Post mnrtem. ranr^id anatomy and patholog'ical chanees. The cervical 
spine in a dog or cat is opened with great difficulty, as the neck with them 
derives Its greatst strength rather from the overlying tough, thick integu- 
ment, tendon, niuscle. liffament and fascia than the doepl.v buried, delicate, 
tubular bone canal in which the cord is lodged. The neck was very greatly 
thickened and Infiltrated. On dividing the skin a sero-sangulnoient fluid 
In considerable quantity issued through the incision. Beneath the cervical 
fascia extensive laceration of muscle substance with estravasated blood, 
which spread far into the adjacent parts, was apparent. By a very tedi- 
ous and difficult dissection the vertebral rings were reached. There was 
no fracture and no vascular leakage into the spinal canal, the theca or 
cord. These symptoms which so strongly pointed to injury of the central 
oi^ns of innervation were attributable to the peripheral nerves which 
necessarily were more or less stretched and contused in our manlpiJatlons. 
We can conceive of no injury of the neck in the human being In which 
the same quality of force is applied. The nearest approach to It Is with 
those in which the neck is violently wrenched and strained by falls, or 
In that class In which there Is violent compression in consequence of the 
head being caught imder a bridge, frame, etc. With the class of minor 
cervical spinal injuries the cord entirely escapes. 

Fifth Experiment— In this venture my aim was to carry the fracturing 
disintegrating force down to the liony segments If possible and damage 
the cord substance with its meninges. To accomplish this, however, with- 
out actually decapitating the animal by the necessary vulnerant force was 
the difficulty. It would be a simple matter to dislocate and crush the cord 
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at the fltlo-ajcold Joint, but that was foreign to our purpofic. Female cat 
Head fixed and body suddenly stretched, rotated anil compresaed. The 
neck WHS twice forcibly twistod and compressed with Kreat energy simul- 
taneously in each direction. In the last, which was the most powerful mo- 
tion, something was felt to give low down near the fourth cervical. The 
animal was now laid aside, and for a moment or two ceased to breathe 
iiltrigether. By artificial respiration In a short time, perhaps three min- 
utes, the chest was seen to Leave at irregular intervals. The lower Jaw 
was widely opened, the tongue protruded at one side and the eyes bulged 
out of their sockets. The animal regained consciousness slowly. The next 
morning he was found completely palsied over the entire trunk. It lay on 
Its side rapidly breathing In shallow gasps. Tlieae were irregular spasms 
in the cervical muscles of the left side of the neck. The conjunctivae were 
injected, the pupils widely dilated and the eyeballs on both sides drawn 
into a state of double convergent squint 

Diagnosis—Probable Iractnre and depression of bone, spinal hemorrhage. 
Intra and extra dui-al, with medullary disorganization at seat of injury, 
consecutive meningitis of upper segment of cord and basilar membranes of 
the brain, central and eccrentric lesions. 

The animal died the same night In a mixed state of convulsive seizure 
and asphyxia. 

Post MorUm Examination— Morbid anatomy, patholop'ical chane'es. At 
the seat of Injury there was so much dlssundering of the Iigamento^^s stays 
that there was a free flail-like motion at the mid-cervical region. On di- 
vision of the skin over the spinous processes blood issued through the tis- 
sues in every direction and was preent in such quantitieB as to deeply Btain 
the tendons, lig-aments and aponeurosis, a deep purple hue. Ligament and 
muscle were extensively torn and the two posterior arches of the third and 
fourth cervical vertebrae were fractured and displaced inward on the cord. 
The extra dural space as far up as the occiput, was BtuUec! with a blood clot. 
The dnra which was blood-stained was ruptured In a tnin-fvei-sc direction 
and gave passage to a quantity of medullary substance. On dividing It 
upward it was evident that the large vessels In the arachnoid and pia had 
mptm-ed and emitted a large escape of blood which had extended upward 
into the base of the brain. The arachnoid In places was adherent by a 
plastic exudate which took an upward direction. The cord above the In- 
Jur.r was reduced to a soft grumous mass. There was no luxation of the 
bodies of the vertebrae. Fracture, pressure, hemorrhage, with consecutive 
splno-cerebral meningo-myelltls were the immediate causes of death. In 
this experiment the force employed induced precisely the same phyrfcal 
phenomena as we encoimter in very severe traumatic lesions, clinically, in 
the cervical region of man, via.: first, pressure, next hemorrhage and lastly 
iuflniiimatiu-j- chnngcs. Death pcomiitly followed heri:', because of the ex- 
tent of violence and completeness of local destruction. This segment of 
the spine is its most vascular, both on the meningeal districts, the peri- 
dural apace, and In the tissues external to the vertebrae. The arrangement 
of th.^ dura mater by Its external attachment to the foramen magnum pre- 
vented extra dural hemorrhage from entering the base of the brain, but 
aa there la a direct communication between the vessels of the arachnoid 
and pia, with those of the membranes Inside the encephalon, blood extra- 
vasates readily i a either direction from the brain to the cord or «isa ewjii 
In the event of leakage from those vessels. 
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Stxth Experiment— Middle-aged female cat. In this CKperiment the ob- 
ject Bought for was to detenuine as nearly aa possible the efCecfe resmUiig 
from sudden Jerks and conimotiona applied to the cerrical spine, while 
the body wag in a state of inertia. Accordingly, when the body was solidly 
fixed at the shoulders and the animal well under ether the head was Hiezed 
and suddenly, with considerable force, first pushed to one side then to the 
other. Then tlio neck was crowded into the thorax with considerable force, 
at till same time imparting a rotatory motion to it. Under motion a crunch- 
ing sensation was felt beneath the fingers and the hold was released. There 
was evidently fracture, thoiigh lower down than In the preceding case. 
Great shock followed, hemorrhage from the nose and mouth, irregular 
breathing. Aa consciousness was regained the head was slightly raised and 
lowered In spasmodic Jerks. But the paralysis of the trunk and extremities 
was complete. Animal laid in a litter. The following day the fore paws 
were moved more or less on l>oth sides. On the second day the animal had 
quite regained the full use of the fore legs, but when raised up and made 
to rest on them would fall over on its side. On the third day bad relapsed 
again. All power of movement was lost and intermittent seizures were 
noticed particularly in the muscles of the eye.i, neck and scapulae. In the 
same condition next morning, when she was tdlled. 

Diagnosis— Fracture, hemorrhage (not haoniato-myella), consecutive 
spinal and basilar meningitis. 

Poal Mmlem Examination— Morbid anatomy and patholoffical changes. 

Free flail movement at the seat of injury, copious hemorrhage into the 
loosb muscular and cellular tissues, external to the vertebrae, etc. The 
yenerni condition found was the same as in the preceding, except liiat the 
hemorrtiage was altogetlier extra thecal and the cord, though everywhere 
deeply congested, was nowhere crushed through. The lesions inflicted on 
the central organs were: 

First- Fracture of their overlying osseous rings, with extensive peri- 
dural hemorrhftite. 

Second— Consecutive inflammation of the spinal meninges. 

Third— An extension of inflammation over the oblong medulla Into the 
cninleal moniugea, with secondary cardiac and respiratory Inhibition. 



It may he noted tn the foregoing experiments tlint the effecls of angu. 
lar ficxion or rotation was not undertaken on the thoracic spine. As a mat- 
ter of fact, traumaHcally, owing to the manner in which the costal wings 
of thoracic cage brace the spine on either side, it is qtilte impossible by 
this species of force to dlssunder the vertebrae wiOiout fracturing the ribs 
and doing serious damage to the enclosed -viscera. Ilence the sort of phys- 
ical force which most commonly damages the thoracic spine is direct, 
powerful, localized concussion s. B.a by blows on the buck, delivered with 
great energy, or falls, in which the body dropping from a height, strikes 
on some solid substance of such shape as to scatter the force over a lim- 
ited segment of the spine. In this series, although the thoracic segment 
whicli, next to the sacnsl. is the moat fixed of the spine, was 



PROCEEDINGS OF THE NATIONAL 



tmumatiaed In a certain way tor a definite puri'OBe, yet tie lumbar and 
cervical segments were also aimiiarly treated. With tlMa seriea of six 
cases tlie lumliar, dorsal and cervical districts were eacli succesalvely trau- 
matized after Oie manner indicated, two animals used for eacU. And, it 
may lie added, that in all the force was applied by the way of vloleut, re- 
pented blows, the concentrftHou of force being spent on a limited area. 
Nothing waa undertaken In the way of predpitallng animals from a hdght, 
as Watson's esperiments abimdantly demonstrate that it ia quite impossible 
to traumatisie the spine by such fulls with any degree of precision. 

Seventh Experiment— Midtile-Hized male cat. Hind legs seized and fixed, 
while the head and paws were firmly held with the hands. Now, with a 
bar of iron wi^igliiug ti;u pounils, three feet long, the thoriaed aulmal was 
strucli with great force over the lumbar region of the back. TUs was re- 
peated five times. The animal waa now laid aside, when, as it came out 
of the ether, it was noticed that the cord had escaped entirely, as he had 
full use of the limbs. The next morning he walked with difficulty, and 
over the seat of Injuiy there was much tumefaction, which extended con- 
siderable distance upward over the dorsal region on both sides. On the 
third day this was beginning to subside, when he was killed. 

Diagnosis— Eccentric injiuy, spinal haematoma, consecutive resorhtive 
Inflammation. 

Po>t Slortem Examination — Morbid anatomy and pathology, free hem- 
orrhage luider the Iiunbar fascia, through the fasciculi of the erector-splnae 
and aacro-lumbalis, congestion, tlxickening of and effusion into the cellular tis- 
sue, the vertebral column and spuial cord not involved. This animal's injuries 
were wholly external to the rachidlsin structures. There was simply con- 
tusion, or mere "sprain of the back," It waa now evident that to injure 
seriously the lumbar spine and cord by concusslve force considerable vio- 
lence must be employed. Indeed, as we may note, that, as tlie cord ia 
very deeply burled here by an immense mass of muscle within the most 
powerful confines of the back, to produce a serious traumatism of it 
might be a very difficult matter without other mortal complications. 

Eighth Experiment- Large male cat, secured as the preceding and 
struck over the mid-lumbar region first with the bar a blow and Uien, too, 
with the back of an axe. The animal came out of ether more slowly than 
the previous one. But there was no apparent paralysis, as all the limbs 
could be easily involved. He was again placed under full ether narcosis and 
such separated shoclis of the axe applied aa it would seem must shake ail 
the abdominal entrails from thehr attachments, if not rupture them. This 
time when released there was great collapse. The body lay limp and mo- 
tionless, and for a time— about an hour— it was thought that the trauma- 
tism would end mortally. He was placed in a htter and laid aside. The 
next afternoon, when seen by me, he could move all the limbs, but waa 
unable to raise himself. He refused milk. It appeared hei-e, too, in spita of 
terrible force employed and the battering that the spine sustained, that the 
cord escaped, as there was no paralysis of either motion or sensation. 
The following morning he was found dead. 

Diagnosis— Mortal injuries, combined with extensive lesions of the soft 
parts outside the vertebrae. 
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the dermal layer ol the cutis, In patches, was rubbed off. The muscular 
and other tissues under the Integuments were, in places, reduced to a puJp 
on the fiurface,but the deeper layers, though eveiywhere saturated with blooQ, 
were entire. There was no fracture. The arachnoid and pia were deeply con- 
gested. ThoBC of the latter, particularly, were greatly diatended. Micro- 
scopically ihere was no lesion of the medullary substance. The worst 
damage had been done to the abdomloal il;-cera. The right kidney had 
been dislocated forward and downward By an enormous effusion of blood 
into the loose retro-peritoneal tissues. The liver was nearly rent in two 
by a laceration which passed in a vertical direction through the right lobe. 
This, too, gave issue to an immense extravasate of blood into the perito- 
neal cavity. Tills case abundantly Bubstantiates my observations and con- 
clublons in connection with serious lumbar lesions which are consequent 
to traumatism, viz.: That with violent commotion sustained here the 
spinal cord is the last to yield, and that one may sustain very serious and 
extensive damage to the organs in the abdominal cavity, the cord entirely 
escaping. The most common in all these cases, as well as those In the 
lower dorsal region, is renal compUcation. And when the viscera escapes 
then disorganization to the muscular stays externally, with consequent 
weakness, wasting and anchylosis, are common sequellae. 

Ninth Experiment— In this experiment the aim was to determine tile 
effect of direct concussive injury over the dorsal spina It vrill be olwerved 
that the dorsal spine Is only In a measure movable; that the cord here 
is tiie most superficial ; liut It is well protected against commotion by the 
underlying elastic, pneumatic custilous on either side, the lungs. The ani- 
mal, a young female cat, was held similarly to the manner in which the 
one was in the lumbar traumatisms. Now, ten violent blows were struck 
In the mldHjorsal region by the lion bar. The animal came out of the 
ether slowly, but there was no paralysis. The next three days, although 
she was sensitive to the priclc of a pin in the extremities and moved them 
about, yet she was unaWe to raise her feet. On the fifth day she had quite 
recovered from tlie immediate effects of the injury and was able to again 
walk. Killed on this day. 

Diagnosis— Extensive contusion of the soft parts; injury entirely ec- 
centric. 

Past Mortem Examination— The only lesion' at importance, exclusive 
of those seated in the soft parts, was a small hemorrhage Into the perl- 
thecal spaces. This was small In amount and was partly reabsorbed. The 
theca, with its underlying envelopes, with the cord, entirely escaped in- 
Jury. This case also demonstrated how violent and repeated traumatic 
force must be to compromise the cord; and, further, that one may, witli 
entire Impunity, escape spinal symtoms of palsy with a moderate effusion 
of blood into the spinal canal. 

Tenth Experiment— In this experiment the contusive force was deliv- 
ered just above the dorso-lumbar junction. The purpose in view was to 
determine whether the spine here could be violently concussed with suffi- 
cient energy to disorganize It without fracture, or Inducing, simultaneously, 
extensive Internal injury. For, in my experience, serious spinal injuries 
In this situation almost Invariably lead to pronounced renal complications 
and other visceral disorganization. 

The animal, of mature growth, under ether, was adjusted as the pre- 
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cedlnc, and four blows wltli the fuU force of the Iron bar applied, Jnat 
above the first lumbar vertebra. Animal released, soon recovered con- 
sciousness, with power of motion In all the liinbB. Again etiierized. TbiB 
time three blows with tlie back of an axe.coming in full force, a little 
higher. Animal in deep collapse, laid aside. The next day paraplegia 
complete, but could drag its iMclr along on its abdomen with Ita fore legs. 
Drank milk freely. The following day was less lively, refused food and 
lay on its side. The third day in about the same condition, but weaker. 

DiHgnosla— Probal)lo fructun-. wilb hemorrhage, consecutive raenin- 
gitia and softening of the cord. 

Animal killed on aflcrnoon of tbla day. 

Potl MnTtem— On division of the integumeat everything was found 
saturated with partly oi-ganized blood clot, the hnematin which had es- 
caped from the vessels having discolored a large area of the aponeurotic 
ttssues. The spinous processes of tlie two lower doraal vertebrae had been 
fractured, so tJiat on the elevation of die fragments free hemorrhage Issued 
from the spinal canal, which, on removal, left the dura-mater nude and 
exposed. There was a large hemorrhage into the spinal canal which, In 
placas close to the site of injury, vlsably compressed the cord. On divis- 
ion of the dura the arachnoid membrane was seen deeply congested. Open- 
ing this with the scissors it was apparent that the medidlary substance 
had sustained peripheral disorganization, as It was deeply stained and rent 
in several places by linear lacerations. For a considerable area it was so 
much softened that It could not be handled after the dui'a-mater had been 
removed. On opening the abdominal cavity a laceration of the liver, ex- 
tending through the convex surface of the right lobe, was met This was 
about halt an Inch deep In a vertical direction. There was a free hemor- 
rhage into the retro-peritoneal tissuea. There was fluid blood In small 
quantity In the pelvis of each kidney. In the right pleiu^ cavity there 
were about two ounces of blood, of a fluid consistence. The lung was 
slightly displaced upward, and both llie costal and pulmonary pleurae were 
adherent. On removing the spinal cord there were eveiywhere distinctly 
seen well-marked traces of meningitis. In some districts more marked thau 
In others, though the most abundant effusion of coagidable lymph was 
found In that segment above the point of Injury. The results of trauma 
in this case were substantially the same as those cncountfrcd and enum- 
erated in the preceding, and go to support the view that a trauma, to In- 
volve the cord direct, must, with few if any esceptiona, extend Into aiul 
carry Its disorganizing effects through the underlying cavities. 

Hleventh Experiment— In tlve next experiment it was attempted to 
determine what degree of eoncuselve force, direct, the mobUe cervical 
spine cotdd sustain without fracture, dislocation or disoreanization of the 
spinal marrow. As this is the most vital region of the spine, providing as 
alone can force be aplled directly laterly to the column. It may also be 
it does, the chief nerve supply to the respiratory muscles. It was clearly 
apprehended that the force necessary to Involve the cord might cause In- 
stant death or that tJie animal would not survive the trauma long enough 
for the secondary or Inflammatory phenomena to develop. In this region 
alone can force be applied directly laiierly Ui the column. It may also be 
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readied anteriorly, but under Oieee drcumatancea injury must be attended 
with mortal effects tlirough damage to the cranial and sympathetic nerve 
tronks compressed againat the bodies of the vertebraa 

A foil-grown female cat was flrmly flsed from the shoulders down, 
wliile the heud was held wltli the hujida. Now, three blows were struck In 
quick succession against each side of the neck over the tips at the trans- 
verse processea. The same ten-pound bar was used as In the preceding ex- 
' permienta. As the effects of ether passed off it was noticed tliat do paraiysia 
followed. Again Immediately anaethetlzed. This time, after one blow was 
I delivered on tlie dorsum of the apine (cervical), aud the head was freed, 
when tJiere seemed on pivasuro as if there had been a laxation and fracture. 
Animal now in profound shock and apparently moribund. The following 
morning conscious but wholly paralyzed in the estremltieB. Animal 
breatlied in gasps, mouth widely opened, discharging from the mouth 
blood-tinged saliva, eyeballs protruding, with widely dilated pupils, heart 
' beats with a qulcli, fluttering thrill. Died the next morning. 

Diagnosis— Extensive eccentric and centric spinal injuri.es, fracture, 
dislocation, with displacement, hemorrhage and general shock. 

Post mortem Exainlinitiou— FallioloB'ical changes, oxt«nsive hemor- 
rhage under the Integuments, laceration of muscle, fascia and ligament, 
fracture through the latteral arches of the fouitli cervical vertebra, with 
latteral aad posterior displacement of the body over the articular surface 
of the fifth cervical vertebra, free hemorrhage into the spinal canal and 
Bni>arachnoid space, laceration of the dura-mater, hemorrhagic inflltration 
into the medullary substance (haemato-myella.) 

This case was of a kind seldom met as an accidental condition In man, 
I have never seen but one similar, and in this case, though the lesions 
were quite identical, it was not caused by a blow whUe the body was In 
a state of inertia, but by the body itself being in motion and striking with 
violence on a hard, resisting substance. There was a concentration of 
I force in this latter experiment which spent itself on vital centers, and, 
thiiogh there was marked shock, from which the animal never raUled, yet 
there were abundant disorfnnlzing lesions to account for It. 

Twelfth Experiment— In this experiment it was Intended to study flie 
immediate effects of concentrated direct concusrive force, applied directly 
over the Ihachea on the antoi'ioi' aspiK't of the apine with the head esleudcd. 
A male cat was employed, the trunk fixed, the head horieontaily. Four 
Wows were inflicted with the iron bar. being brought to bear with full force, 
between the lower Jaw and sternum. Animal deeply shocked, breathing 
in irregular gasps for a few moments only, when he was dead. 

Dlafmosis— Coucusniuii of the vagus, witli couseuutive cardiac aud pul- 
monary inhibition, traumatism of peripheral vital organs, eccentric to the 
central medullary substance of the cord, probable luxation of one or more 
I vertebrae, etc 

I'Biit AlurUm Exam inalioa— Morbid anatomy. As this animal had Iwen 
I unavoidably killed, almost outright, there waa no time for pathological 
j changes to set in. Those changes which were met were the outcome of 
I chemical mutations before autopsy, which was made the day after Injury. 
I In tills examination tlie first Incision was made anteriorly in the long axis 
L of the trachea. There was no hemorrhage immediately beneath the Integ- 
' oment, but under the deep cervical fascia on the right ^de everything was 
' deluged with dark, tarry blood. The large hyoid muscles on both sides, 
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In their centers, were lacerated, and their sheatlis were distended at the 
point of laceration with blood. There was no tearing of the cervical nerves 
uor in those of a cranial origin noticed. The right Jugular vein was the 
Beat of a rent, about 2 c. c. in length, close to the stenim. Now the bodies 
of the cervical vertebrae were exposed. No fracture was discovered or 
displacement of bone, except at the atlo-axold Junction, at which point 
thei'e was a distinct osseous diastasis, with a fracture of the odolntiod pro- 
cesa, with no dlsplacenaent Spinal canal stuffed with blood, and within 
the theca, at the Insertions of the ligamenta-dentata, there were diffused 
petechial ecchymoses, covering the adjacent surfaces of the pia-mater. 
There was a distinct laceration of the spinal marrow, extending In an 
oblique direction through about one-third the thldtncBS of liie bulbar ex- 
paaslon, from widch the brachlal-plexos is given oft. The lesions found 
poflt-uioi'tem In this case were Hlmliar to those whicli are caused In the 
esecution of man by hanging, when the hangman attempts at the same in- 
stant to destroy the canal ol the spinel and trachea. The wound of 
■Qie Jugular vein, no doubt, was caused by the sudden direct contudve force 
directly applied over it The respiro-spinal injuries heve artiflcially in- 
duced are seldom witnessed in man, the nearest I have ever seen being 
one case which has been given Lq detail, in wMch two wheels of a ven- 
dor's wagon passed over the throat while the man was lying on his back, 
seriously injuring the vocal and resphratory organs without involving the 
spine seriously. 



PUNCTURED AND LACERATED WOUNDS OF THE SPINAL CORD.— EXPERI- 
MENTATION ON THE SPINES OF DOGS IN WHICH PENETRATING 
WOUNDS WERE INFLICTED UNDER ANAESTHETICS. 



Punctured wounds or Injuries of the spinal cord are exceedingly rare. 
In the surgical records of the late War of the Rebellion there are but two 
authenticated cases mentioned, and, as both of these recovered, there 
might seem room for doubt as to tlie accuracy of the diagnosis. As a mat- 
ter of fact, it Is impossible to bayonet or puncture any part of the spinal 
cord, except in the occlpito-atloid space, without fracturing Of shatlering' 
the bone. The Imbricated arrangement of the borders of the posterior 
arches closes In, compactly and completely, the canal. The triangular shape 
of the posterior arch, with Its sharp, conical ouUlne, formed by the serial 
tips of the spinous processes throughout the entire length of the spine, 
serves as the most effective defensive barrier against damage to the cord 
by penetrating weapons from behind, by deflecting the point of the vulner- 
able agent lo eiUier side agalnat the most powerrul consutuenl purl of the 
rachidlan column, the spinal bodies. If one have but a second's Intimation 
of danger of a penetration of the occiplto-atlold space, the depressed occiput 
renders a puncture impossible tlirough the hiatus without the brunt of force 
being first spent on the oi-aoial base posteriorly. But, as a puncture of the 
human spinal cord can be regarded only as one of the rarest surgical curios- 
ities at the present time, their sy^ematlc and minute study has compara- 
tively Ijut little value; hence, In his line of experimental study, my observa- 
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LB were limited to only five dogs. While on this study of punctured 
and lacerated wounds of the spinal cord In the lower animal the oppor- 
tunity was taken advantage of to make a critical study of every phase of 
Bplnal hemmorhuge. I have taken the position that a primary hemorrhage 
into the medullary substance Is seldom or never witnessed as a consequence 
of trauma, except when complicated with fracture. 

There Is a vaal difference in the exoerimenial work on coacusaive and 
punctured wounds of the spinal cord, for, with one, we raaj !dll the ani- 
mal l>y a fall or blow, and the entire cord escape, while, witli the other 
<rar technique is direct and precise. It may not be remiss to remark here, 
before ray eiperimenta are cited, that in them there were many revalatlons 
evolved quite unexpected and unsought for; yet of great interest and prac- 
tical value In connection with the question of operative surgery in certain 
spinal traumatisms, and the usual situation of hemorrliage in spinal ingu- 
cies. It may be said that vrith these experiments every possible precaution 
was taken to infiict the least possible pain and operate only under com- 
plete anaesthesia. After operation the animals were comfortably housed 
and carefuUy fed. A regard for the protracted suCferings of the animals, 
besides a fear of exposure, prevented us from keeping them alive over a 
couaiderable period of time. 

First Experiment (on dogs)— April 2d, 1893. The dog wdghed about 
40 pounds, a bull seHtT. Under ether. Hair clipped over the spines of 
the last dorsal and first lumbar vertebrae; skin soaped, scrubbed, washed 
and shaved. Our first experiment was to determine the efCecta of puncture 
of the cord. With this end In view a long sljlet was passed down and an 
effort made to enter the canal through some of the intervertebral sxtaces, 
but this could not be done. Hence, the stylet was paasd directly tlirough 
the bony coverings of the cord. As its point passed through the column 
it was pushed on through until It was felt to engage In the body anteriorly. 
It was now quickly withdrawn. A few drops of blood issued from the 
puncture. Antiacoptic drcssiugs were applied. Dog rallied quickly. Half 
on hour later he walked about as lively as ever. This dog was kept under 
observation for two days. No paralysis of any description— hearty, active, 
I wants to escape. On the tliird day after first experiment again was an- 
aesthetized. This time the tissues were cut down on over the parts which 
we had denuded of fialr previously, the last dorsal and first lumbar, the 
posterior arches of the two vertebrae hewed away and the cord exposed, 
when the dura-mater lor an inch in length was divided, the arachnoid thus 
coming Into view. Now the wound was thoroughly drenched and partly 
dosed in, dressings applied and the dog returned to his kennel. At this 
stage It may be worth while to briefly recapitulate a few features on the 
technique ol iliis so-called laminectomy. We encountered two great diffi- 
culties In the way, the flrst being hemorrhage. The soft xtarts overlying 
: Bpuial apophysea wore vascular enough,! but as we g-aawed throueh 
I the oBseo-Ugamentons structures of the spine and tore open the rachldian 
I plexus of vessels, blood Issued up through the opening in great quantities. 
( Indeed, it was feared the animal would bleed to death before we could 
. expose the cord. The vessels were so deep-seated and their spouting 
uths so retracted into the innumerable bony nooks and notches that It 
J was impoBstble to catch them with the forceps. Finn and protracted 
I pressure' alone controlled them, when tEe theca came into view. On divis- 
ion of this there was some oozing, but It was ea^Iy controlled. Next to 
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the arrest ol hemorrliage, tlie difficulty is In dealing wltli the o 
velope. The dlvlaioQ of the posterior, laminated arches of the Bpinal col- 
uma is an operation attended with the greatest diffleultles, and is certain 
to damage the spinal cord when performed by the inexiierienced or care- 
less. But when performpd by tlie most skilled tlie eotd may suffer injury. 
It l8 a tedious operation, and cannot be performed without inJUcting great 
shock to the system. After the explorations of the canal, its bony envelope 
at tins point is gone forever; a loss, perhaps, not so seriously felt with the 
lower animal as in the vertebral column in mau. After the canal and 
durii-mater were opened and we proceeded to suture the wound, We found 
that we could not fill In the breach made by the removal of the bone, ex- 
cept, on the surface, with the Integument, which could be stretched over 
it, Oiu' dog reacted very slowly after operation. He was unable to raise 
on his fore paws until the following morning. Now the iwor animal was 
entli'ely pai'aplegle, and had incontinence of urine and faeces. He dragged 
himself about on his fore paws, but he wes terribly weali and staggered 
as he moved. He seemed to notice nothing and refused to eat, though he 
drank freely of water. On the tlilrd day his condition ratlier improved, as 
he commenced to eat and look brighter. His temperature was 102 3-4 de- 
grees. On this day he was killed under ether, by puncture of the medulla- 
oblongata. 

1 Patil Mortem Examination— On autopsy our purpose only was to ex- 
amine the cord at the site, In «hicb it was transfixed by the stylet, and. tbal 
part from which the laminae had been detached. On longitudinal and cross 
section of the cord there was no evidence discovered of softening or dis- 
integration; though there was extensive meningitis. 

Comments— It seemed to me that this experiment most conclusively de- 
termined several things of importance, to be comprehended by the patho- 
loglBt and surgeon. In our first experiment It clearly decided that the 
mere puncture of the spinal cord is devoid of serious danger and will not 
produce paralysis. Our second experiment on this animal brought out, 
very strongly, the great dangers and difficulties in the opei'ation of lamin- 
ectomy; from hemorrhage; from crushing the bone and removing it; and 
from the exposure of the cord, for. In this expeiiment, In which complete 
paralysis of the hind legs followed, there was no evidence that the cord 
had sustained any mutUatton through operative technique or removal of 
bone-substance, etc. The shock in operation and exposure of the cord to 
atmospberic Influences seemed to be quite enough to induce the full para- 
plegia. 

Second experiment. The animal was experimented on, as the preced- 
ing, twice, and on the same dates. He was a large bull spaniel, weigh- 
ing ao pounds or more. My first experiment on him was Identical with the 
first on the other dog, except that the puncture through the cord was 
further down and was repeated once, making two punctures. This animal, 
as the preceding, as he came out of the ether had full use of his limbs, with- 
out a trace of paraplegia. After four days' rest, not in the least disturbed 
by the two ptmctures which passed clear through the spinal cord, he was 
again taken in hand. The experiment now was for the sole purpose of de- 
termining on the living animal the most common seat of rachidian hemor- 
rhage when resulting from trauma. As, in the preceding case, we had to 
encounter a large hemorrhage from the extra thecal, vascular supply. My 
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aim here was to determine the vaaciilar quality of the medullary substance 
by direct puncture uacler the naked eye on the living animal. The cord 
having tteen exposed with the dura-mater, easily withing touch, a needle 
fmir inches long was lii-at pi-essed into the medullary substance, through 
the meninges, then it was withdrawn and Introduced agalD, in a vertical 
and downward direction, when it was withdrawn. The wound was now 
closed In the usual manner. 

Dog in deep shock; rallied the next day. This dog was old and hence 
the ebnrnated, stony hardness of the spinous apophyses in excision made, 
the task of trephining one of great difficulty and proportionate shock. He, 
loo, had paraplegia and fared worse than the other animal. His fever 
wenl up to 104 3-4 degrees on the second day, and he developed active 
septic symptoms. The wound became horribly foul. Was Idlled with the 
other animal, In the same manner. 

Poat Mortem Examination— Autopsy was limited to the inspection of 
the segment of the cord, which had been punctured with the needle, and 
more or less lacerated by it. This segment was removed, entire. It was 
exhibited, with a history of the case, before the Neurologicai section of the 
New York Academy of Medicine, by me on April 14, 1893, in support of 
iny former position, that primary hemorrhage into the spinal substance as 
a result of trauma, rarely if ever happened. On splitting the dura, a small, 
oblong blood clot was found, lodged between the dura and arachnoid in 
the ai'acnoid space. There was no hemorrhage Into tlie raeduUa-spinalia, 
which, was perceptible to the naked eye. 

Third Experiment— Modium-sized Scotch terrier. This experiment was 
instituted to determine the extent of puncture tlie spinal cord could sus- 
tain, without serious interference of function, and, incidentally, observe 
tlie vascularity of the various structures of the cord. 

April 17, 1893. Dog etherized, when there were two deep punctures 
luude on each aide of the spinal processes of the ninth and tenth dorsal 
vertebrae. The stj-let. which had a blade four inches long, with a sharp 
sword-point, was plunged Id, up to the handle. Its tip was felt to pene- 
trate the spinal canal, in each instance, when, It was pushed through an- 
teriorly, until, it engaged in the spinous body, when it was withdrawn. 
The dog came out of ether promptly, with full power over all the limbs. 

April 19th. Temperature 102 1-2 degrees; tissues over the point of 
puncture tumefied and very sensitive. He was again fully etherized and 
this time, ten punctures, similar to the first four, made, through the en- 
tire length of the spine, to and thi-ough the occlpito-atloid space, above 
where the others had been made. Came out of the ether, more slowly 
than previously. Within half an hour on all his feet, no disturbance in 
locomotion. 

April 22d. Temperature 104 1-5 degrees, entire area of the back from 
the root of the tail to the occiput tumefied. Dog's general condition was 
good, though has fever. No signs of paralysis. Was again etherized and 
atiaugled by hanging. 

Pofl Mortem Examination — April 24th, two days after death, the en- 
tire spinal cord was stripped, from end to end, commencing above, by 
sawing away the base of tlie occiput; so that the entire cereboUura and 
niedulla-oblongata could be removed with their meningeal investments. It 
was found that In the fourteen punctures made, but nine of them pene- 
trated the spinal cord, and only seven of these penetrated the medullary 
substance, two pa.qsiug between the theca and bony wall of the canal. 
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The only iiMiiner by which these puDctures could be detected, was by the 
amall effusion of blood; in some places fluid and In others, coagulated, 
where, thL- vessels tn the extra-thecal tissues and theca, were pierced. The 
cord having been lifted out of tlie canal, was exposed to a bright light, 
in order that it might be critically inspected. There was not a trace of 
hemorrhage into the white or gray subatance of it that could be discerned 
with the naked eye, even in the medulla-oblongata, which was pierced in 
three places. This experiment demonstrated how dilHcutt it la to puncture 
the eplnal-cord by any sort oC instrument, even when one has become fairly 
familiar with the anatomical land-marks, by experience and practice. In 
those fourteen pimctures made with all care and exactness, in but nine wsh 
the cord wounded; and in but seven, or half, the spinal marrow waa 
touched. When it is rememhered that the spinal canal has its greatest 
diameters, latterly; that the cord, but little more than half flila this canal, 
and, that its inclination in some animals is more to one side than the other. 
and even varies in the same animal in different districts, in portion, it can 
be easily percdved bow this difficulty of penetration obtains. The multiple 
punctures produced no paralysis. They produced no hemorrhage into the 
medullary substance, and but very little in any of the tissues within the 

This experiment conclusively pi-oves, Uiat the spinal cord may be puuc- 
tm-ed, directly, In one or more places, without detriment to function; that 
it la only wben extensive mutilation of the nerve libers is produced by 
• gi^ing the instrument an oscillating or Iwlsling motion, extenave disorgan- 
ization of the nerve-substance Is affected and paralysis follows. It also 
further confirms my pi-evious position, that the white and gray substances 
of the cord are not vascular tissues and can seldom, by any species of vio- 
lenco, be a seat of primary hemorrhage. 

Fourth Esperiment— A fully developed, rattier old, but powerful buil- 
terrlet dog was secured and etherized. My purpose in thia instance was 
to expose the cord in the mid-dorsal region (its most vascular district, 
this being the center of its latteral supply from the vertebral branches of 
th.3 intercostal arteries), and divide the nerve-roots, in order that the cord 
might be lifted out of its bed; then, being flied, to malce a complete sec- 
tion of It, and determine under the naked eye the extent of hemorrhage 
from it when divided. Thla would constitute the most crucical test of all. 
in the way of proving the extent of vascularity, In the nude, medullary 
ends, of the cleft cord. In the course of operation two very formidable 
obstacles, had to be overcome, to a greater extent Insurmountable, than 
in any of the preceding. One of them was the enormous hemorrhage 
which Issued from every direction when the vertebral apophyses were 
reached. It occupied considerable time subducing it before we could com- 
nitnct' the necessary lamloectomles for the exposure of the cord. Here 
we encountered an unexpected second difficulty; for the overlying vertebral- 
afiophyses were as hard and unyielding as ivory, and hence their detach- 
ment was accomplished only by a very tedious and forcible crushing sep- 
aration, with a. powerful bone-pliers and rongeur. Indeed, it was q^te 
impoeelble to effect this step, without the infliction of shock and some 
damage to the cord. It is quite out of the question to employ a laminec- 
tomy saw in the very narrow, deep cavity in which we liad to m.anlpulate. 
About three inches of the cord were exposed, when its roots were divided 
and it was carefully raised out of its bed. In the spinal canal. Sufficient 
tension was applied, so that nearly an Inch of slack was brought out. Now, 
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two teiacula were inserted, Iransflsing the cord, each about aa inch apart 
and held In position, until the nerve-cylinder and meninges were cut 
ttirc'ugli. At thle stage, a flue soft sponge was introduced, and the encis 
perfectly dried. There was some slight oozing from the cut ends of the 
theca, arachnoid and pia; but from the spinal marrow, not a drop. The 
tenacula wfre now removed, when, at once, the divided ends of the cord 
retr.'icted into the canal quite out of Bight, leaving a hiatus at the point of 
section. On minute inspection it was seen that, though all the thecal- 
emelcpes of the cord possests well-marked contractile properties, in the 
arachnoid imd pia, this Is more evident. In this instance, the medullary- 
substance had receded further th n" its overlying flbroua envelope. This 
experiment, further, had more definitely settled the question of the vascu- 
larity of the cord, and illustrated Its elastic properties, which are about 
the same as an artery. 

Ftfth Experiment— Tlie animal on which this experiment was made 
was a large dog, a cross between a spaniel and a maatlfF, and would weigh 
nearly a hundred pounds. This was the last animal on which I made ex- 
periments on puncture of the cord. My aim here was to once more deter- 
mine the vulnerability of the cord by direct lesions of the meninges. Be- 
sides it was ray intention, In a second experiment on this animal, to do a 
laniinectomy, divide the theca, resect a part of the medullary-substance, 
then dose in the dura, with the wound, throu^ the soft parts, and watch 
the effects, immediate and ultimate. 

In the first experiment, as the manlpidationa occupied but a moment, 
the animal was but partly anaesthetized. Now, the hair over the lower 
doisal region was clipped closely with the shears, when a strong spear- 
pointed Btyiet was pressed into the spinal canal and the cord, in the Inter- 
spaces, between the ninth and tenth and tenth and eleventh dorsal-verte- 
hrac'. Every possible aseptic precaution was taken in this Instance not 
to Infect the puncttu'ed wounds. In this Instance no effort was made to 
give the point of the stylet a latteral, or rotatory motion, and disorganize 
the marrow; In other words, our efforts were directed for one objective 
purpose only, viz.: to further 'demonstrate if the spinal cord could be 
punctured, pierced or lacerated through and through without any function- 
al derangements resulting. . As the stylet was withdrawn in each case a 
drop or two of blood welled up, along its track. After four punctures had 
been made the animal quickly recovered himself, without the sll^teet 
trace of paralysis. For tlie four succeeding days It was clear that the 
spinal cord sustained no serious damage; for he had a full power over 
all his limbs. He had no rise in temperatm-e, eat heartily, and stru^led 
hard to get away. 

On the fifth day after experimentation he was again taken in hand, 
thl-i time, for the more cniclcal and difficult experiment of endeavoring to 
resect the himlna of the (Irst and second dorsal vertebrae, opening the 
cavit.v of the arachnoid and essecting a poriJon of the medullary substance 
and closing up the wound. The animal was quite docile before anaesthe- 
sia was commenced. As the operative manipulations which were required 
In this instance would be of an extremely tedious and delicate character. 
It was necessary to press narcosis to full coma. But this was found quite 
impossible. Though more than eight ounces of ether were given, yet the 
animal struggled with such energy that it required four men to hold htm 
down, and at no time could the necessary quiet be secured for operative 



nioasures. It had to be glren up, as an Impracticable c 
killed. The next day a post mortem was made. 

I may aay here, that the quickest and easiest way to open the spinal 
cord of an animal, or man, on autopsy, Is, to cut away the ribs on either 
Bids with all the soft parts detached, when the entire column is remoTed, 
en fnasse, from the sacrum to the occiput. This fjives one an opportunity 
ta open the canal through its entire extent, without damage to the cord, 
wi'Ji ease and rapidity. 

In the spinal canal of this animal, Immediately at the seat of puncture, 
for a distance of about four inches, there was a bloody estravaaate Into 
the spinal canni, outside the theca, which had undergone partial organiza- 
tion. This could be easily lifted away entire. Four minute punctate open- 
ings through the dura could be seen. There was a distinct zone of discol- 
oration, close to the margin of each; besides a staining of the meninges, 
for a distance from their margins of from three to five m. m. On division 
of the cord, to the naked eye there were no gross changes observable in 
the meduilary-subatance, although there had been some slight escape into 
the cavity of the aradmold of a sanguineous fluid. This case again clearly 
and conclusively demonstrates that punctnre and repuncture of the spinal- 
cord are not incompatible with its full functlonai integrity: provided, the 
wound be thorougUy aseptic and there has not been extensive destruction 
of the overlying bony walls. This series of five experiments were an am- 
ple number, to enable me to determine the remarkable vulnerabie reaist- 
aniTO, which the spinal cord manifests; and, refutes the commonly prevail- 
ing notion, that a prick or puncture of the spinal cord is mortal in its con- 
Bequenees. Indeed, it may be laid down almost as a dogma, that the 
puncture of the paranchy-matoua elements of the spinal cord, like that of 
any other viscus to the body. Is practicaliy an inoccuous procedure; and, 
only t>ecomea dangerous, through an extensive hemorrhage, or what is 
most common, through infection. 

This line of investigation, also, has given occular proof of the avascu- 
larity of the spinal cord substance, and demonstrated the most common 
situation of spinal hemorrhage, showing, that, when its origin is venlous, 
its development is gradual and its volume moderate, and, local in situa- 
tion. WMle, on the contrary, when arterial, its onset is sudden, and its 
quantity so great as to exercise compressive power and threaten life. 
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Although it would seem that ample experimentation had been made 
on the spines of the cat to clear up any question with reference to tortiou 
or compressive injuries, yet, as their spinal cord is so very diminutive and 
the entire back is so eel-like in elasticity, that it occurred to me, advisable, 
to extend this line of experimentation to the spine of the dog for a fuller 
verification of the conclusions reached on preceding pages. 

Sixth Experiment— The object of this expeilment was to determine 
again. If the spine could be fractured without any paralysis resulting. This 
is an important question to decide. Inasmuch as there are surgeons who 
recommend an incision on the fractured bone in every case, particularly 
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wheu paralyala Is present. But we may and do often have fracture, with 
spinal hemorrhage, and parnl;sis In which, the fractured bone, In no man- 
ner, whatever, Impinges on the cord. 

The dog, a medlum-aized terrier, weighing about twenty poimda, was 
anaesthetized, then placed squarely on his belly, thorax and neck, and 
" flrmly held; whUe one slowly raised the hips and sacral spine, and sud- 
denly bent it, with great force, over, on the shoulders. Under the hand, 
alrmltaneous with this movement, a tearing and giving way of the tissues 
were easily perceived with the hand, while a. loud fracture of bone could 
h? heard by all those in the room. This n nim ars bacic had been com- 
pletely fractured, in its lower dorsal segment The animal came from im- 
der ether promptly and ran about, as spry as ever, without the least ap- 
pearance of paralysis. Four days later she was Itilled. But at no time 
during those four days was there paralysis of any description; and, though 
there was an elevation of temperature to 102 on the second day, she pre- 
served her vivacity and appetite. 

Poit Merlem, examinatiou was made OQ the second day after death 
The entire spinal column was removed, from tlie sacrum to the occiput, 
first. When this was done, it was evident that there had been some free 
h"iuon'hage into the posterior-mediastinum and right pleural cavity. Now. 
on examining the spinal apopliyses, on the posterior and latteral aspects 
of the column, over the point on wlilch the greatest violence had lieen 
sustained, it was at first thought, there had had been no complete frac- 
ture anywhere. But, on turning over the spine and presenting it on its 
anterior aspect, it was found that the body of the tenth dorsal vertebra 
had been fractured completely, through, the anterior ligament having given 
way, immediately, over the fracture. The spinal canal, on a backward 
flexure, opened widely, so that' the nude, pale dura-mater came into view. 
Both transverse processes had been completely fractured, bus wei'e lieM 
so flrmly in place by the ligaments, that on estemal examination these 
fi'actures could not be detected. The cord had been put on severe tension 
and subjected to considerable pressure, but it nowhere showed signs of 
damage. 

Tills case, of all others, conclusively proved; 

First— That the spine may sustain an extensive fracture without par- 
alysis following, as a necessary sequela. 

Second — Tliat the cord possesses, in a high degree, the dual property 
of extension and compression. That spinal fracture Is not incompatible with 
medullary integrity, and. Anally, that there can be no doubt but a frac- 
ture of the bones of the spine, one or several of them, possess the proper- 
ties of union and regeneration, as other bones of the body, accordingly, 
shculd be treated by rest, and, by similar principles as guide us in frac- 
ture elsewhere. 

It demonstrates, too, that the bones are more fragile and weaker than 
the ligaments, and hence, why, when fracture does occur in the rachidian 
Injuries, there is less disposition to displacement than ia seen elsewhere. 

Seventh Experiment— A middle-sized bull-dog bitch was selected. In 
this instance my purpose was to determine, if possible, the effects of de- 
nuding the spinal cord, dividing the theca and draining away the cerebro- 
spinal fluid. In operative manipulations great care was taken to observe 
tfa-j strictist precautions and expose the cord with the least jiossibie damage 
to it. Therefore, we employed only the best instrtmients. viz.; the straight 
and cm-ved rongeurs, with fine cutting pliers. No hemorrhage of any con- 
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Btqueuci' was eucountered, until we commenced to detacli tlie vertebral- 
upophysee, when tlie escape was very large. We bad to disconOiiue for some 
time to Htaunch. It. The sectioa waa made thTough the posterior arches when 
tlie bones were more easily cut tLraugh, and tlie cord exposed. Wheu all 
bemorrhage bad ceased, and tbe pliiklsh, white surface of the tbeca 
came Into Tiew, it was divided tlirough about two cm. In its long nxla. At 
once, there was a, free issue of an abundant blood-stained serous flaia. 
Wben this ceased the caUber of the cord seemed distinctly reduced, proba- 
bly through the ioaa or escape of its aqueous eOTeriuE. Now, the parts 
were closed in, In four separate layere, and antiseptic dresslDg applied. As 
she came out of the ether it was apparent tbat she was completely pura- 
plegic. The following day pdraplegic, seriouslj' ill and declines food and 
drlnl!. Died the next afternoon, after having several convulsions. 

Poit Mortem Examination— On the second day after death an autopsy 
was made. On removing the dressings it waa seen that tlie tissues In the 
region of (he wound were infected, tumefied and giving issue to a free, 
punilent discharge. The spinal marrow showed clear evidences of exten- 
sive changes, and tbrougbout was the seat of red-softening. The meninges 
were opaijiie, thickened and congested, the inner surface of tbe arachnoid 
being the seat of a pale, floculent deposit of a plastic character. The brain 
waa now opened. The objects for which, this experiment was instituted 
were in part at least, frustrated by the septic changes, wldch so soon set 
in, in spite of our precautions. 

There was one thing, however, partly settled by it, viz.; tbat any opera- 
tion on the racliidian-structures which entail a section of the spinal canal 
and an opening of the tbeca-vei-tebralis, is not without danger to the or- 
ganic functions. Here, though tbe medullary tissue waa In no manner 
crushed or seemingly mutilated, yet, on closure of tbe wound, and as soon 
as tbe animal came out of ether, he was completely paraplegic. But, It 
might be alleged, that the linear Incision of the medullary-substance, or 
draining away, of the cerebro-splual lluid would account for it. But, inas- 
much, as the same phenomena have followed, previously, when tbe menin- 
ges and cord-substance was In no manner disturbed, it is rational to as- 
srme, that the expoam-e of the cord alone, was enough to account for them. 
It ia a notorious fact, that the rendering of a simple, a compound fracture, 
always adds to the seriousness of tbe injury, both in the way of developing 
fi'esh dangers, and, at best, l>y very considerably delaying union. In tile 
light of this and other previous experiments it is evident that surgical In- 
ei-tventlou. as a means of treating fractures of the spine, wheu a free in- 
cision is made, must always be regarded, as a very serious procedure; In 
fact, a dernier restart, which can never be j\iatifled as a mere exploratory 
measure, and hence, only permissible when all hope for relief, through 
otliei- sources, have failed. 

Eighth Experiment— Again we essayed to determine, by a repetition of 
a former experiment, if fracture of the spine was compatible with tbe full 
functional integri^ of the spinal cord. 

A full-sized terrier pug, male dog, was secured for the purpose. Hav- 
ing been etherized, he was lain with bind and forward legs spread out, 
flat on his abdomen and thorax. Now, the cervical and upper dorsal seg- 
meut.ii of tbe spine, were immovably fixed, when tlie hind legs and sacrum 
wore seized and the entire pelvis and lumbar-segment crowded over, on 
tbe shoulders. This required great force, first, In steadying the spine above, 
and next, in making tbe necessary forced dorsal flexion. Finally, when ex- 
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treni'; flexion was reached, and a sudden, violent niotioii was made, a loud 
cradt was heard, and tlie tissues were distinctly felt to sunder and give way 
undei' the hand, at the situation of the fracture. It seemed as though tint 
dog's back was broken eompletely into, through violence inflicted. The 
dog came out of etber quickly, and after a moment of groggy ataggering, 
walked about, without a trace of paraljsis. Fed well, drank well, and 
sei'med in his usual health, for the next two days, when he was killed. 

Post Mortem Examination^Tha animara apine wae flrat taken out en- 
tire. There was free hemorrhage into the right pleural cavity. At the 
Junction of the eighth and ninth dorsal vertebrae there was an extensive 
rupture of the ligaments, an abundant hemorrhage Into and through the 
spinal canal, through a rent In the anterior common-ligament, and Into the 
pleura. There was no fracture and no damage to the spinal cord. This 
was a case of fracture, or, rupture of the ligament instead of bone. Tha 
dog was young and the bones were wanting that brlttleness and fragality, 
so often met with, in those more advanced in age. It is almost needless to 
add that, in this case, as in all others of a similar class here reported, tl»e 
extienslc parts suffered serious damage. The injury inflicted was just aa 
gieat, as though bone liad been disorganized. Tbe free hemorrtiage into 
Uie spinal canal Is a characteristic feature of all severe spinal injuries, 
anil here we see ttiat, though the effusion was considerable, no paralysis 
was prcduced. On division and section of the spinal cord not the slightest 
trace of sanguineous extravasation could be discovered, in the gray or 
white matter. 

Ninth Experiment— A medium-sized male setter was provided for the 
next experiment. In this instance, it was our piurpose, to induce a frac- 
ture in the upper dorsal segment, in about the middle of the scapulae, anfl 
watch the effects. The animal was fully etherized and placed in a fixed 
position, similar to the preceding. Now, as the sacral, lumbar and lower- 
dorsal regions, were held, ^rmly down, the head, neck and shoulders were 
raised, and, slowly but forcibly bent backwards, with a concentrated crush- 
ing force, until a loui' iTack was lieard and the back was fi'actured com- 
pletely through, at tlie apex of the angle. The increased mobility at the 
point of fracture, made it evident, that there had been extensive laceration 
and rupture of muscle and ligament, Tlie dog came out of the ether well, 
and, in a few moments, walked about, vrithout the slightest impediment. 
His general condition, remained fairly good, for the next two days, during 
which time there was not the allghest impediment in locomuHon. 

Post Mortem Examination— The entire spinal column waa removed first. 
Then had been an extensive hemorrhage into both pleural cavities, with 
fiyje hemorrhage into all tlie tissues, contiguous with the spinal column at 
the seat of injui-y. Immediately, tlirough the body of the fifth dorsal ver- 
tebra, there was a complete fracture, with laceration of the anterior and 
latteral ligments In tills situation. On flexing the spine in a posterior 
direction the bare, spinal cord, came into view, through the aperture be- 
neath the Assured cancellous substance. The spinal canal, for two or three 
Inches above and below the point of fracture, was partly filled by a blood 
dot. It appeared that the large sanfulneoiis effusion into the cavities had 
come from the rachldian vessels. Besides, the fracture through the center 
of the body of the vertebra, there was also, fracture through both trans- 
Terse processes, close to their pedicles; though, there had been 
least degree of displacement, and were so devoid of crepitation on motion, 
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that It would have been entirely overlooked had not all the overlying 8oft 
parts beea dissected nway, and the parts exposed to view. 

Comments— Tills was another iyplcal case of fracture of the apfne in 
which no Bjmptoajs of paralysis supervened, and, though the racMdlan 
column was nearly rent In two, there was no evidence of any hemorrhage, 
into the medullary substance; thus demonstrating Incontestably and be- 
yond cavil, taat nothing short of direct mutilation of the spinal marrow, 
that a fracture by indirect force is, per se, of aerioua moment, unless, 
there are present, other serious, complicating factors. Tlie hemorrhage 
into the cheat, no doubt, would have undergone resorption and disap- 
peared without induclns any pulmonary complications. The small exti'av- 
asate into the spinal canal, in no manner, disturbed nerve function. Again, 
we saw here, another example of this class of fractures of the spine, •whlcli 
justify no interference. There n'ere, the bodies torn in two, an osseous 
blodi disorganized at its center and a double fracture induced; yet, no dis- 
placement; but replacement bo to apeak, t. e., as anon (la the violent ten- 
sion whlcli sundered and separated the spinal structures was removed, the 
relenaed fragments immediately sprung back into their own places. 

Tenth Experiment— I might say here, that we found it quite Impossi- 
ble, to fracture any part of the lumbar- vertebrae in the dog by compres- 
sion, force, twists or other forcible distortions. In this, our last experi- 
ment, we attempted to determine if the lumbar-region would sustain the 
consequences after the fracture and bear it with as much Impunity as did 
tJie tiioraclc region. 

A full-grown, cross-bnsd terrier setter Wiis secured. His weight was 
about forty pounds. My purpose was to fi'acture without dislocating. The 
latter could be easily accomplished ill the cervical region by simply twlst- 
infj the head on the neck, at the atlo-axoid junction. This dog seemed to 
have an instinctive fear of danger, so that from the time of capture, he 
kept np such a loud, plaintive howl as to attract the notice of passers-by 
and residents in the neighborhood, and make his keeper, who was now in 
danger of arrest, very anxious to dispose of him. He was fully anaesthet- 
ized, after a mtrat marvelous resistance, which quite exhausted four men. 
Now, with the body fixed on its side, the neck was forcibly twisted In its 
lower s^ment, and suddenly bent at an acute angle over the edge of a 
n.arrow block. This accomplished nothing, with the powerful composition 
of his neck. Twice repeated with the same results. Not to be defeated In 
our attempts now, the neck was fixed and the trunk employed as a fulcmm. 
Ttila succeeded, as a distinct dlssundering was felt under the hand, and a 
crack was heard. It was supposed that the fourth and fifth cervieal ver- 
tebrae were fractured. This animal had consumed nearly half a pound 
of etlier, and after the extended, violent application of force, it was 
leaved that he woidd expire, without regaining consclousnesa. But, after 
about twenty minutes when the ether was discontinued, he was on all hla 
feet again, when he was In a savage mood, and drove awa}' all my assist- 
ants, except the one man. He now set up a piteous and unearthly screech- 
ing, so that we found it necessary to gag mm. He then eagerly sought an 
aperture of escape. As it seemed quite Impracticable to keep him under 
the circumstances, and continue to experiment on the limibar re^on, 
one hour later he was again etherized, wiien the occipito-atlold space was 
punctured repeatedly, but, without inhibiting the rwpiratory act He waB 
then asphyxiated by hanging. 
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Post Mortem Ex am in alien— On the third day after death, an autopsy 
was jnade. Nothing but the cervical segment and the occiput were exam- 
ined. No fracture of the spine could be found, except, on the right, in- 
ferior, articulating surface, ot the fourtli cervical vertebra. There bad 
been a transverse fracture, through the superior half, of this disc of bone. 
Tliere bad been some slight sanguineous effusion into the jolat, of a fluid 
character. We were naturally curious to luapect the terminal segment of 
the spinal cord, where tlie medulla-oblongata bad been pierced. Accord- 
ingly, the cord was stripped, by removing die posterior arches, as far as 
the foramen-magnum. The spinal canal was filled with coagulated blood, 
thniiighout the entire cervical segnient. The posterior aurTace of the theca, 
wiia blood-stained, and, showed evidence, of having been punctured In sev- 
eral places. Besides, immediately beneath the atio-axoid apace, at wtilcb 
point the stylet pierced It, it was the seat of a free sanguineous extrava- 
sate and was extensively disorganized. 

Comments— I was heartily pleased that this case ended this aeries of ex- 
peiiments. In none, did we find it so difficult, to efCect vulnur.itinjj disor- 
ganization, than in the cervical segment. Indeed, in the dog, whose spinal 
structures anatomically, particularly in the necli, are so unhlte the human 
being, in which, the muscular and ligamentous structures are so powerftil, 
it is quite impossible to carry disorganizing force, down to the osseous 
Btruetnres, without having first practically destroyed, all, the overlying 
soft parts, anteriorly, as well as posteriorly. Many previous oiiservations 
have convinced me, that a mere puncture o( the oblongata, or, even sev* 
ered, wHl not always immediately kill. To be effective, the spinal branches 
of the vertebral arteries must be opened and the gray substance thoroughly 
broken up. 



CONCLUSIONS. 

The restdts In my latest series of cases in experimentation on the dog, 
have been of maryeloua character, and conclusively demonstrate, that the 
qiinal cord, though, its parenchyma is a pulpy, fi'lable substance, of all 
the Btrnctures in the back, It Is the best preserved against injury, and will 
resist lesion or impairment of its integriij, when its ligamentous and bony- 
walls, either anteriorly, or posteriorly, have been extenaiveiy lacerated, 
and completely, fractured, through. These experiments also totally nullify 
and vitiate the rules of diagnosis, in connection with spinal fracture. But, 
they do not seriously Impair the full value of Watson's experiments, and 
d^nitely prove that the symptoms of spinal cord injury are always in 
proportion with the pathological changes. But this dogma enunciated by 
Wntsou, will not apply to the coverings and structures, eccentric to the 
cord. They point besides, to the necessity, of recasting modem views and 
teachings of neurologists. They again reiterate, and definitely settle, the 
(act that a liaemato-myella is never a primary lesion after spinal trauma- 
tism, for here, in three cases in which the spines were fractured, the pre- 
served spinal cords show, on the most minute inspection, no trace of effu- 
sion into the medullary substance. They demonstrate beyond peradven- 
ture, that when the spine Is fractured by the application of force, of a cer- 
tain description, as the indirect, this condition is not incompatible, with the 
full functional Integrity of the cord and perfect restoration of mobility and 
strength, as much, as after a fracture, in any other part of the body. 
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In tlioae fractures of tlie last series, it will have been noticed, that there 
was DO displacement of bone. This Is a notable and characteristic feature 
of spinal fracture, In contrast to other fractures in which dtsplacement is 
the rule. 

These experiments illustrato how difficult it is to penetrate the spinal 
canal by puncture and demonstrate how the cord. In consequence of it, 
will endure it with entire impunity, when moderate aaceplic precautions are 
taken. A simple puncture of the cord without the fracture of bone, or an 
extenslTe hemorrhage, is perfectly hanolesa on the lower animal; and, 
from analogical reasoning, It Is rational to suppose, that the same state- 
ment will apply to man. The paucity of numbers of punctured wounds 
In the back, which penetrated the cord, in our late war, can probably be 
accounted for, on the assumption, that their number was much greater 
than was reported; but, that owing to their general inoccnousness, those so 
injured never reported to the surgeon for treatment, and if they did the 
latter regarded the wounds as superficial and of insignilicant character. 

Clinical observations, post-mortem examinations and experimental 
work, on the spines of man and tie lower animals, havo taught me that the 
anatomical elements and tissues wliich most frequently suffer pathological 
changes In consequence of traumatic force, regardless of how Inflicted, are. 
In their order of frequency: . 

First— The vascular. 

Second— The osseous. , 

Third— The neural. 

As to structures: 

First— The extrenslc. 

Second— The inti'insic. 

Eccentric Injuries are common and seldom leave functional Impalr- 

Intriusic injuries of the spine ar 
comparatively rare and are seldom e 
age to the internal organs. 

Hemorrhage into the spinal canal is probably an e 
than is suspected; and, In small quantiUes, is harmless. Its site. In the 
vast preponderance of cases. Is between Uie periosteum and theca-vortc- 
bralia, and Is productive of harm, in proportion to Its quantity, and to Its 
situation. Pressure meidngitls, myelitis and paralysis are its sequelae, 
whim resorption fails to dispose of It. 

Spinal meningeal hemorrhage is an imusual event, for the anatomical 
reason that the spinal envelopes are. but only, moderately vascular. 

Ilaemato-mylela, or hemonliage into the medullary substance of tlie 
cord, except, as a secondary or consecutive, pathological phenomenon, is 
never seen. As a primary condition following trauma, I found it Impos- 
sible to induce, either by submenlngeal puncture or even cross aecdon of 
the cord. 

Complete, fracture through the body of a vertebra, or any of its 
apophyses may occur without succeeding paralysis. 

Osseous pressure on the cord, after fracture, Is seldom witnessed; nor 
Is It probable that It very often occurs, except in those cases in which 
the medullary substance at the seat of traimja Is greatly disorganized. 

Dislocation of a vertebra, without fracture, I was unable to produce 
In any case. 
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My experiments, wliich enUiiled ooe or more lamiuectomies, and ei- 
poeiiri^ of tlie cord, were all immediately followed by paralysis. At flrat. 
It was thought, tha.t in using cutting instruments to remove the posterior 
arches the cord had lieen inadvertenlly damaged. But, post-mortem ex- 
amination of this organ did not support this view; besides, in those opera- 
tions, in which every possible precaution was observed, the same phenom- 
enon followed. From which, we must infer, that the every act of laying 
bare the dura-mater, is inimical and often times, disastrous, to the func- 
tional activity of the cord. 



Injuries of the Cord and Its Envelopes Without Fracture 
of the Spine — Pathology and Pathological Anatomy. 

[By SuBGEON Sauubl C. BGNEmcT, Athena, Gn.] 

£n preaentine the subject assigned to me in this discussion. I shall en- 
deavor to confine myself strictly to those pathological conditions wUdi 
are known to result from railway acddents where the injury U not com- 
plicated by fracture, fracture-dislocation or dislocation of the vertebrae. 
Tilt: la ntt I hitiTjiret the Intent of tlie caption of this topic which has been 
selected for discussion at Oils meeting. Localization, anatomy and phyd- 
ology of the cord have been assigned to others who have preceded me, 
and therefore I shall avoid repetition, except so far as shall be, in my 
opinion, necessary to a dearer understanding of the pathology and path- 
ological anatomy of the several conditions. 

Two general divisions I would make' one where there has been some 
actual Injury, as by blood clot, from bending, twisting, blow, or concus- 
alon, if you like; and the other where there was probably no injury to the 
cord or its coverfnKS, but to the cerebral cortex— the "Traumatic Hyateria" 
of Thorbum, or "shock," "neurasthenia" or "concussion" of others. 

As wo view clearly a section of the spinal cord, made transversely, 
and with a high power, we find a gray matter and a white. The gray mat- 
ter in made up of nerve fibres running luore or less transversely and emerg- 
ing from or entering the cord, and connected with these fibres, cbiefiy in 
anterior comua, large moltipolar cells, known as ganglion cella. Outside 
and surrounding the gray matter are what are known as the white 
travts, and outside of these, which constitute the cord proper, we find 
Ha coverings surrounding it concentrically and longitudinally. These cover- 
ings are tlie pla-mater, arachnoid and dura-mater. Just aa wo find in the 
brain. Anterior to the gray commissure, and on each side of the an- 
terioi.- fissure, we find a tract known as the anterior coluinn, whose fibres 
transmit motor impulses; and to the outside of the posterior horns, and 
laterally, a larger tract known as the crossed pyramidal tract, also trans- 
mitting motor impulses. These two tracts convey fibres from either side 
of the fissure of Rolando, about three-fourths of which decussate at the 
anterior pyramids of the medulla, and form the crossed pyramidal tracts; 
the remaining fibres from the cortex passing down without crossing, and 
forming the anterior motor tract, or the column of Turck, which la not 
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found In sections lower than the dorsal region. The motor flbree de- 
generate downward when their normal connection with the cerebral cortex 
Is L'lit iiff. Ill Jidditlon to the ahoTe function, some Obves in these tracts 
transmit downwards inhibitory impulses, wlilcb keep under control the re- 
Hexes of spinal cord segmental centers. Lesions in their course produce 
paralysis of muscles without loss of nutrition, loss of control over bladder 
and rtctum and increase of tendon reflexes from Joss of inhibitory In- 
fluence from the cortfex. The degenerative disease of these columns is 
known as autero or antero-lateral sclerosis. Lying between the posterior 
eomufl of the gray matter, and on either side of the median line, are the 
tracts which coilduct sensory impulses to the brain from peripheral parts. 
These tracts are divided hito two to each aide of the posterior fissure, the 
column of Goll internally, and Burdach's column external to it. Injury to 
these columns may originate an ascending sclerosis, the degeneration In- 
creasing upwards. In addition to these columns are other tracts connected 
with sensory fibres which connect the ganglion cells of each segment con- 
tiguous, and are known as associating fibres, and are used in co-ordinating 
motor acts. Degeneration of these tracts takes place in Tubes Spinalis, 
or "Locomotor Ataxia," With this brief resume we will consider some of 
the pathological conditions to whicli these dlfCerent parts are Uable when 
Injured In railway accidents. 



ACUTE SPINAL 



May be caused by blows, falls, twists or Jars in railway accidents. A. 
discus^on of the pathology of this disease Is best made by a dlrlslon into 
three stages. 

First Stage— Hyperaemla. We find pia-mater thickened, darkened and 
opaque, with hemorrhagic spots, and surrounding tissue enflltrated and 
swollen. The spinal fiuid is turbid and increased in quantity. The sub- 
pia tissue, arachnoid and Itmer surface of dura congested, and even the 
cord and nerve roots may be Involved in the byperaemia. 

Second Stage— Purulent and Fibrinous Exudation. The spinal fiuld is 
more turbid and sero-purulent, containing fibrin. The pla, sub-pia con- 
nective tissue, and that between it and arachnoid, more opavue, softened, 
with fibrinous aud purulent exude containing leucocytes and fibrin. The 
(lui'ii Is liyperaeniic. reddened and opaiiue with fibrinous flakes adherent to 
Its inner surface. The cord is in some coses pale and owlematous, or con- 
gested and softened diffusely or in spots. 

The microscope shows in the soft membranes all the signs of exuda- 
tive inflammation, as ceil-in flitrations fullness of vessels, swelling and 
spreading of bimdles of connective tissue. The nerve flbres themselves are 
swollen, granular and beg'inning' to break down, the axis cylinders are 
granular, as also tlie bundle of root fibres. In the gray substance there 
may be foimd swelling of the ganglion cells of anterior comua. The ex- 
udation extends around the cord being thicker in posterior portion and 
upon columns of Burdach and Goll. The Inflammation may be limited 
to the focal point of Injury, or extend longltudlnaUy. 

Third Stage— If absorption of the exudate of the second stage does not 
take place that stage will be followed by the chronic stage, that of de- 
generative processes liable to affect individual tracts or areas as focal 
ledons or extending upwards or downwards as sclerotic changes. 
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Patliology— First Stage — Irregular fever, a guick, hard pulse, pain In 
the back, limited to tocol point or general, at first dull, soon becomes acute, 
boring or shooting; increased by moTcment, but not uauall; by presHure, 
apon the spines. This paiu wlU often extend aronnd the l)ody mating the 
"girdle pain" of I'age. Opisthotonos soon Bupervenea; there is marked 
hyper— and parasthesia, muscles hypersensitiTe, and patient wishes to 
stay motionless, with stiB'ened limbs, fearing the acute pain brought on 
by motion, nol by llie refiexm. Pupils may be irregular; skin reflexes are 
nrnch exaggerated; passage of handerchief nlong spine may originate an 
opisthotonos. Costive bowels and retention of urine; afterward paralysia 
of rectal and bladder sphincters; urine filled with urates, and scanty; ab- 
domen tense and shrunten. The duration of this first stage Is short— 
about oni- week— the pathologj- then passing hito that of the second stage 
gradually. 

Pathology— Second Stace— ^\'c bave here motor and sensory paralysis, 
and due to compression of cord and nerve roots. The pains bi;eome less 
ncute; feeling of dullness and benvlness, with dimlnisbed reilexea, an- 
aesthesia, atrophy and paralysis of muscles; the sphincters become para- 
lyzed, with parens or paralysis of the muscles of the extremities. 

The location of the focal point of coiarso will make some variations 
in tlie pathology of this injiur, such as the height of the girdle pain. A 
knowledge of spinal localiaiition will be necessary to determine tlie focal 

pblUt 

When the stage of acute or subacute meningitis fails of a resoludoii 
I tiy absorption, we find symptoms characteristic of— 



CHRONIC SPINAL UENINGITJS. 

Pathological Anatomy— The lesions are constant, although differing 
widely in intensity, the changes often being microscopic only. 

On opening the spinal canal the veins and capillaries are found con- 
gested and full of dark-colored blood. The coverings of the cord are hyp- 
eraemlc, thickeued, opaque and adherent. The thickening may be ao great 
aa to resemble cartilage, involvLog the cord and nerve roots in some de- 
I gree by compression. Thp amount of spinal fiuid is greatly above the 
I normal. Besides the degenerative changes as a result of the compres^on, 
I the processes from the pla are found thickened and swollen, and a true 
\ sclerosis of the nerve elements in the white tracts, sometimes extending 
\ Into the gray subslani'C, making a true atrophy of the cord. The nerve 
roots themselves are usually compressed, atrophied and degencmted, ex- 
L tending to the peripheral nerves and muscles, followflrt, as sequelae, by 
[ cystitis and bedsores. 

Pathology— The symiomB are similar to the acute form, but Blower. 
I The first symptoms complalni.'d of are paiu and wdght In llmba. and In- 
I ereaxing alifbiess of back. Pain not very severe; not increased by pressure, 
hut by motion, as a symptom by itself slmulstlug that of extra spinal 
P strain as noticed by Page in several i-eported eases in recent (ISDti) article 
I In Wood's Uonogrnpha. Extremitu^s heavy and weak, with prickly, tlng- 
t Ung sensations and numbness, more marked In lower extremities; motor 
I trritation Ls less than the sensory; reflexes are diminished or nbe«nt, and 
I electrical Iriitabllity lessened or lost lAter parasthesia gives way to 
1 nmteBlbeslrt, piiralysis ;ind atropliy come on, complete as to bladder and 
I rectum, followed by cystitis, bedsores and death from exhaustion. 
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A frequent result of Bpinal InJurleB is a myelitis even witliout fracture 
or dlHlocation of vertebrae, especially a compresaon myelitis from liem- 
orrliage, tlie myelitis In such cuaes, however, being usually subacute of 
chronic. An acute myeilHs aa tlie result of a railway trauma would be 
more likely to be produced by fi'acture or fi'acture-dislocatiou, and not 
from a lighter bijury. I stall therefore present only the chronic form. 

Pathology— Varies with the location of the focal point It is more or 
less that of an acute attack, except there is an attaeuce of liyperuexia, and 
the development more gradual. We find hyperaethesia, numbness, forml- 
i-ution, with a ateudily intreiiMiug wealtness in the lower limbs. Later on 
comes imperfect bladder and rectjil function. Whenever the antetlor comua 
become Involved wo Liive rapifl wasting of niusdea, and later tlie "reaction 
of degenerDtlon" shows itself In the several segmental ciistilbutione, such 
aa interferenci! with respiration, and asphyxia if the phreuioa become in- 
volved, delayed Kenaalion may come in as a symptom when the postertor 
roots became sclerosed. In chronic myelitis paraplegia ia more common 
than unilateral puraljsls, and if lateral columns become involved we have 
the cliaractei4stic gait (hopping, etc.) of a spastic paralysis. There are also 
present contractures, muscular spasms and exaggeration of tendon reflexes, 
and occaBionnUy liulbur symptoms. 

Patholofrfcal Anatomy— The post-mortem itppearances of the above 
conditions are. in the djse;ised portion, an abnormal firmness of the cord 
to the feel, and Uie naked ej-v It appears flattened and depressed. Sec- 
tions in my possession show this very stiarply. The pla la found adherent 
and thickened; dm'a kIso tliiciiened; in some cases a softening ia otiserved, 
while in others, cavities {a syrlngo-myeiia). Microscopic examination wUl 
show a marked increase in nemrogha, thickening of tbo coats of the ves- 
sels, enlarged axis cylinders and granulo-fatty cells. 

Chronic myelitis is usually bilateral, the tendency being to spread from 
a unilateral transversely. The ganglion cells contain an Increased amount 
of pigment, are diminished in size, often destitute of processes, and many 
of them are converted Int.i ahnpelesa masses with no suggestion of defloite 
structure. 



HEMORRHAGES WITHIN SPINAL, CANAL— MENINGEAL AND HEMATO- 
MYELIA— SPINAL APOPLEXY, 

Although much less frequent, hemorrhage maj' occur In the cord, as 
well as Into the cranial cavity, from blows, or other Injury of soffldent 
force to break the vessels. Post-mortems have developed the fact tliat 
it is frequently the clearly defined cause of localized pathological condi- 
tions following an accident and during life. The symptoms vary with the 
location of the clot, aa it is essentially a focal lesion, and, although the 
hemorrhage may extend up and down the cord, especially in a meningeal 
hemoiThage, it is usually limited to a few segments. Page contends that 
in a great many cases of the concussion of the coi'd of Erichson, there te 
a definite hemorrhage; and his conclusions of a few years ago have been 
amply sustained by recent pathological research. Thorburn claims that it 
is a lesion readily brought about by a bend of the spinal column, or a slip 
of the vertebra, and recoil. It may also follow an acute inflammation aa 
a result of trauma to the meninges. 
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The hemon'liage may lie estra dural, but of sufficient quantity to pro- 
duce compression aymptoma. The hemorrhage may also be Into any of the 
meningeal spaci.'S or Into the aiihetance of the cord itself. (Hemato-inye- 
' lltt. ] Thorburn [A Contribution to the Surgery of the Spinal Cord, p. 83), saya 
cause of the comparative neglect of hemato-myelia as a result of In- 
jurleH to the spine U the relative Infrequency of poat-mortem eiaminatlonB 
a verify the eondltioD. These cases are not nearly so fatal as fractorea 
and dislooatlona, and tbelr true pathology Is not generally recognized." 
"I'ndei' these circumstances," he says, "the only possible means of diag- 
nosis is the demonstration that all the aymptoms may be due to a single 
focus of injury: l)ut where such a demonstration is practicable a diagnosis 
of hemorrhage should always be preferred Co the vague and unsatisfactory 
designation of 'concussion of the spine.' '' Mr. Page suggests tliat the symp- 
s wliich are attributed to concussion might have been due to a gross 
, lesion caused by a bending of the spine. 

Pathology.— The aymptoma produced by a hemorrhage into the spinal 
I canal may be either deatroylng or compressing, the former fatal, the latter 
usually more or less temporary. As the result of an unabaorbed destroy- 
ing blood clot, or one so extensive as to lacerate the cord, we have an 
aU'ophlc paralysis, with persistent anaestheala, In the distribution of some 
of the nerves. A compression will cause more or less anaesthesia and par- 
alysis below Its level, with retention of urine and feces, priapism and pu- 
pil contraction, symptoms which subside as the clot Is absorbed. A com- 
pteeslon myelitis may be developed. 

The character of the attack will depend upon the rapidity of the hem- 
orrhage and Its quantity. There is no fever at outset. In a hemato-myelia 
there may be paralysis as a mono — hemi— or paraplegia, with sensory dis- 
turbances of anaesthesia, hyperaesthesla. parasthesla and analgesia. The 
reflexes may be aljollshed or exaggerated. 

Patiiological Anatomj-.— Intra- medullary hemoiThages have frequently- 
been found as a result of a tramna to the spine, the clot being usually 
sitiall in size. Blood may escape through the pia into subarachnoid space. 
A recent clot will be red or blackish red, older clots brown or yellow. 
After a lapse of some lime the clot may be found encapauled, or nothing 
but a cyst be found. A clot will push the nerve elements of the eoi-d up- 
wards, downwards and laterally. In making sections of the cord in such 
lemons the possible changes produced upon the cord by its removal and 
manipiilation must be kept in mind. 

In the New York Medical Journal for Sept. 14, Oct. 1 and 5, 1892, is a 
I very exhaustive discussion of the possible injuriea, or artifacts, as called 
f by the author, Dr. Ira Von Giesen, of New York. 

The focal nature of these traumatic hemorrhages makes necessary a. 

I thorough knowledge of the anatomy and physiology of the cord. The close 

I relation of the menlngo-rachldean veins to the ligamenta subSava makes 

laceratioD of the ligament a very probable cause of rupture of the veins, 

I and extravasation of blood into the spinal canal, which may cause impair- 

\ ment of function at once, with subsequent inflammation and degeneration. 

Consequent upon the pathological conditions above mentioned may 

imo degenerative changes of the several tracts of the cord, aa also of the 

I gray matter and ganglion cells of the anterior comua. 

It seems to me proper to present these conditions, since a large major- 
I Ity of the true injuries of the cord, not Immediately fatal, degenerate Into 
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more or less welt-detined leslouB like those of disease, giicli, for Instance, 
aa polio-myelitlB anterior, locomotor ataxia and sclerosis of motor tracta. 
Tile piitliology of these lesions is not wholly dissimilar form thiit of dis- 
eases of the cord, especially so In tabes dorsaiis. Page holds that these 
changes are not likely after traumas, wliile Gower thi nks they might re- 
sult from the whole cord being first involved, and every part returning to 
its normal state, cscept certain anatomical tracEa, as the posterior columns. 
Sypliilis may be back of these cases. 

Dr. Edmund Andrews says: (Jie/. Hwndhook., vol. VI, p. 362), "In place 
of the tenn 'concussion of the spine,' it will be better, as far as possible, 
to use more definite terms. This we can do now with considerable cer- 
tainty when speaking of many of the morbid conditions which result from 
Injarles of the cord and its coverings." The first of these degeneratjona 
to consider Is that of sclerosis of the posterior columns, tabes spinalis, or 
I, bat less correct, name, locomotor ataxia. 



. 



LOCOMOTOR ATAXIA (TABES DOESALJS.) 

Is, as a disease, a common clironic afEection. It may also develope as 
the result of a trauma to the apine. 

Pathology.— Imperfect use of the upper extremiaes, dUH.culty in walk- 
ing, defects in vision and distm-bances of sensory nerves. No actual loss 
of muscular power, but imperfect co-ordination suggests paralysis to the 
patient. 

In the first stages we have cutaneous hyperaesthesia in regions whose 
distribntion is influenced by the trauma. Spinal reflexes ate abolished. 
Sharp, boring pains, likened by some to electric shocks, and often so severe 
a'* to lead patient to commit suicide. Aft«r cessation or subsidence of the 
pain, there is hypertendemess over the place. The pains are unlllje neu- 
ral^a, as they do not follow nerve trunks, but are commonly referred to 
deeper structures, as the bladder or rectum. As the disease proKresses 
anaesthesia to touch, pain and temperature are more or less developed, 
with other peculiar sensations, as if the feet were ou wool, sitting on ice, 
etc. Another symptom of great value clinically is that of delayed sensa- 
tion, coming on when the sclerosis of Bnrdach's column has gone suffi- 
ciently far to interfere with but not entirely interrupt sensory impulses. 
From the time of the production of a sensation upon the tactile corpuscles 
to the time of its perception by the cortex there is a visible interval of 
time, sometimes as long as ten seconds. After a lapse of months or years 
ancther pathological symptom of diagnostic value is that of inco-ordina- 
tiovi. The co-ordinating sensory tracts wliich cause segmental harmony 
in muscular motor impulses become involved in the sclerosis, and we have 
the gait and other movements so characteristic of such patients. The hand 
cannot be carried accurately to a desired point, nor can the feet be placed 
regularly or with uniformity. This is not the dragging, scraping gait of 
anterior sclerosis, for there Is no want of motor impulse to the muscle, or 
lack of development in it, but a failure to produce harmonious movement 
In the several muscles required to accomphsh a desired act There is a 
sense of insecurity in standing or walking, especially with the eyes closed, 
as the patient flnds It necessary to widen his base of support, to keep his 
eyes to the ground in walking, and generally to use one or two canes. The 
heel touches the ground before the toes and the movement is jerky. The 
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celio-Bplnal center bpcomes involvikl, and the puplla do not normally re- 
spond to light Spinal reflexes are altered or alioliBlied; the plantar re- 
flexes gone. Later the bladder shows pain, hasty urtnatioD, paresis, cyst- 
itis and incontinence. Constipation is present us a. result of diminished 
rectal reflex; the sexual appetite and power is lost. In the earlier staces 
there may be ptosis, strabismus, atrophy of the optic nerve and doable 
TlBlon. Charcot's disease, enlargement of Joints, is one of the later symp- 

Patliologlcal Anatomy.— The changes which bring about the above con- 
ditions are conflaed almost exclusively to the posterior columns of the 
cord. To the naked eye a section of the colurans of Goll and Burdach may 
appear normal. The microscope will show marked changes. The cord ap- 
pears more flattened and narrower. The pia mnter over the diseased por- 
tion may be thicker and adherent to the cord, as well aa sometimes to the 
dura, and the posterior nerve roots are more or less atrophied as far as 
the gangUa. In some cases sclerotic changes have been observed in a few 
of tlie cerebral nerves, occasionally those of the eye, as evidenced by ab- 
normal puplla and fundi. 

A section of the diseased column shows ao increase of connective tla- 
Bne, with a dimunition in number of nerve fibers, and with thickened 
capillaiT walls, especially an enlargement of the Inmen of the posterior 
spinal artery. Complete oi^anlzation of connective tissue results In an 
atrophy of the nomial elements of the cord. The causes of this increase 
of connective tissue are claimed by Porter to be due to changes In the 
wails of the vessels supplying blood to the cord. Porter says: "A notice- 
able feature of all the cases examined was a marked change in the posterior 
spinal artery. In every instance its coats were thickened and its lumen 
expanded. On the other hand, the vessels of the anterior portion of the 
meninges were thicltened and the lumen contracted." He argues from this 
that the continued slowing of the current In the posterior spinal artery 
favors hyperplasia of connective tissue. Any trauma which exerts an in- 
fluence in mailing the cord circulation abnormal would tend to produce 
sclerosis of the posterior columns by reason of this anatomical arrange- 
ment Syphilis is freijuently behind traumatisms in the production of theae 
leslcns. From a trauma this condition would probably be due rather to an 
interference with conduction of sensory impulses primarily, and, as a sec- 
ondary step, connective tissue Increase from abnormal arterial circulation, 
bringing about a progressive atrophy. 



ANTKKO AND ANTERO-LATERAt. aCLEROSIS. 



The disease affecting the columns of Goll about the anterior median 
fissure, and of the crossed pyramidal tracts. Is called sclero^ of the motor 
, columns, or antero-lateral sclerosis. Sclerosis of the anterior comua is 
known as "poilo-myelitls anterior," and will be mentioned subsequently. 

The sclerosis of the tissue of these columns difCera not from sclerosis 
of slmUar nervous elements in cerebral tissue. It developes two seta of 
symptoms, known as primary and secondary degeueratlou, the pathology 
Of each differing only In degree. 

Pathology.— At first a feeling of weiikness in the lower extremities, a. 
sense of fatigue upon exertion, slight paresis, possibly a paralysis followed 
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by Bpaems, tonic or clonic, of the muscles, and coming, on cliiefly after fa- 
tigue. Later comes on muscular rigidity and contractures, antagonizing 
every effort of the patient, and often to such iin extent as to prohibit all 
motion. The limbs are extended at the knees, the feet assume the position 
of equlno-Tarus, the thlgiis presaed together by the action of the adductors. 
Thu deep refieiea are greatly exaggerated, and frequently those reflexes 
which cannot be elicited in healti respond, such as those of tiie hamstring 
mtiBfJes. Ankle clontis ia particularly distressing, and is brought about as 
soon as the weight of the body is being brought forward upon the toes. 
The gait ia characterlatic, the feet sweep the floor with a scraping aoimd. 
and in order lo facilitate the movemwit the foot is thrown out in a circular 
sweep by help of an elerated hip and ifitation. There la uo muscular 
atrophy, except fi'om disuBe. Sensation is preserved, pain is not common. 
and there is but little numbness and tingling; the Icuees tend to get locked 
together, because tie tendency of the foot la to cross the line of direction 
of the body. The action ia somewhat similar to that of stringhalt In th« 
horse. The back is frequently arched, and tlie chest thrown forward. 

Tlie secondary degeneration, known as descending spinal sclerosis, dif- 
fers only in degrtH' from the above symptoms, i}areais generally passing 
into paralysis. 

If the injury to the cord is transverse these symptoms will be bilateral. 
If they result from cerebral cortical functional disturbance, the symptoms 
may be unilateral. 



POLIO-MYELITIS ANTEKIOR. 

I'he anterior horns of the gray matter contain the giant motor cells 
from which pass out motor flbers, which are imder control of sensory fibers 
through posterior roots, or the motor or Inhibitory flbers of anterior col- 
unms. These may be fimetlonallj- disturbed by pressure, or permanently 
destroyed, and undergoing degeneration. This localized patholo^cal con- 
dition Is known lis poliomyelitis anterior, and may be present as ii liiciii 
distm'bauce confined to one or more segments, and as a result of a hemato- 
myeUa. Tables pi-epared to show segmentjii distribution of fibers from the 
anterior eornua and the sensory flbers originating these Impulses are to be 
found in arUcles upon the spinal' "focal" lesion, and to them for localization 
reference may be made. The symptoms an? tliose couflued strictly to 
muscular actlou, and possibly to trophic distribution. 



TRAUMATIC 

In view of recent literature upon this suhjwt of spinal injuries from rall- 
waj- accidents, and the rapidly accumulating evidence in clinical histories 
and autopsies in support of the argument that a large percentage of the 
Bo-called "spinal concussion" cases are injuries of the cortex and not of the 
spinal cord, I beg, in condudtng, your Indulgence for a short review of 
this condition. 

Authorities of late in writing upon the results of general nervous shock 
tend to the opinion that the pathology of these lesions ultimately resolves 
Itself as to localization in the colls of the cerebruin. 

In Wood's Momgraphs. Vol. 10, No. 1, 1889, is i 
upon "RaUway Injuries, with Especial Reference ti 
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Nervous System, Etc.," by Page. He divides his article into tie neuroslB 
of "General Nervous Stoct" and the "Fright Neurosis." (Traumatic Hys- 
teria, Neurasthenia, etc.) 

Mr. Thorbum classifies these functional neuruaes into — 

First— Acute Effects, (a) General nervous depression, shock, collapse. 
(b) A more localized and defliied disturbance of cerebral origin; "Acute 
Hystala," or "Hysterica." 

Second— Chronic After Effects, (a) Genei-al nervous deprMsion, "Nett- 
tex. "Chronic Hysteria.' 

Mr. Page says; "It is by no means uncommon In my experience for 
thi3 1;wo states, hysteria and neurasthenia, to go together, both b^g orig- 
inated by the same cause; but If there should be a tendency to hysteria 
the Btute of general nervous depression is clearly one likely to develop 
and maintain the purely hysterical disorder." 

Thorburn writes, p. 185: "The symptoms of neurasthenia arise from 
a general defect in nutrition and action of the uervous system, and when 
tliey follow an injury are chiefiy characterized by general debility, con- 
fusion of thought, loss of memory, distiu-bed sleep, mental imbecility, head- 
aches (usually posterior), interference with visual accommodation, photo- 
phobia, palpitation, frequency of pulae, dyspeptic troubles, sweating, a 
concentrated urine, etc." "This," he adds, "is a clinical picture which, with 
slight variations, constantly presents itself, espedaUy after railway inju- 
ries." 

Oppenheim says that tlie functional cause of these neuroses does not 
Cinslat in gross alterations, or even discoverable by the microscope, but in 
functional disturbances which very probably have their seat In the cere- 
bral cortes. 

Prof. Charcot has demonstrated to hla own satisfaction that all of the 
motor, sensory and other symptoms of "concussion of the spine" can be 
produced upon persons under the hypnotic influence, either by suggestion 
or auto-suggestion, either by making a sensory impression upon some por- 
tion of the body as a suggestion to the cerebral cortes, or that such symp- 
toms may be produced, when the brain is hypnotized, by the turning loose 
of impressions already recorded upon the cerebral cortex— auto-suggestion. 

These esperiments of Charcot have be«n so conclusive as to have satis- 
fied other investigations tliat the cortex, and not the spinal cord, is the seat 
of very many of the symptoms as given in the "spinal" theory of Erictisen. 

Recent espertence has shown that "suggestion" even upon a person 
awake may develope all sorts of motor pheuomena. 

Dulwls, referring to a case of spastic paraplegia appearing suddeuly 
after a fit of anger, explains It and similar cases on the ground of rapidly 
passing inhibition phenomena upon the central nervous system, and that 
the paralysis is a pathological exaggeration of the exhaustion caused by 
anger. (See Correapodmiz-Blatl fuer Schvxizer Aerzle, Basel. Nov. IT, 1891. 

Mr Page suggests that the hypnotic state, as artificially prodnced, la 
similar to the mental condition produced upon a person prior to and at 
the time of a railway accident, where the fright of the sudden danger sig- 
nal, the commotion as the result of this fright upon others, the cra^ the 
shriek of the Injured and dying, make such an Impression upon the cerebral 
corte)^ as to disturb its functional acts; and that, as a result of this impres- 
slou, the suggestion of injury by a slight blow upon the body, or even a 
slight touch, is sufficient, as a reflex, to bring about greatly exaggerated 
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by spasms, tonic or clonic, of tJie muscles, and coming, on cliipfly after fa- 
tigue. Later comes on muscular rigiiilty and contracturfs, antagonizing 
every effort of the patient, and often to such an extent as to prohibit all 
motion. Tlie limbs are extended at the kneefi, the feet assume the position 
of equino-varuB, the thighs pressed together by the action of the adductors. 
The deep reflexes are greatly exaggerated, and frequently those reflexes 
whlcJi cannot be elicited in health respond, euch as those of the hamstring 
mnsdes. Ankle clonus is particularly distressing, and is brought about as 
soon as the weight of the body is being brought forward upon the toes. 
The gait is characlerlstic, the feet sweep the floor with a scraping souui], 
and in order to facilitate the movement the foot Is thi'own out in a circular 
wweep by help of an elevated hip and rotation. There is no muscular 
atropliy, e-xcept from disuse. Sensation is preserved, pain \s not common, 
and there is but little nufflbness and tingling: the knees tend to get locked 
together, because the tendency of the foot is to cross the line of direction 
of the body. The action is somewhat similar to that of strlnghalt in the 
horse. The back is frequently arched, and the chest thrown forward. 

The secondary degeneration, known as descending spinal sclerosis, dif- 
fers only in degree from the above symiitoms, paresis generally passing 
into paralysis. 

If the injury to the cord Is transverse these symptoms will be bilateral. 
If they result from cerebral cortical functional disturbance, the symptoms 
may be unilateral. 



POLIO-MYELITIS AN^'ERIOR. 

Tile anterior horns of the gray matter contain the giant motor cells 
from which pass out motor fibers, which are imder control of sensory fibers 
through posterior roots, or the motor or Inhibitory fibers of anterior col- 
iiums. These may be ftmctionally disturbed by pressure, or permanently 
desttoyed, and imdergoing degeneration. Tills localized i>athologlcal con- 
dition is known as polio-myelitis anterior, and may be present as a local 
disturbance confined to one or more segments, and as a result of a hemato- 
myella. Tables prepared to show segmental distribution of fibers from the 
anterior comua and the sensory fitters originating these impulses are to be 
found In articles upon the spinal "focal" lesion, and to them for localization 
reference may be made. The symptoms are tliose confined strictly to 
muHtfiar action, and possibly to trophic distribution. 



TBADMATIC 

In view of recent literature upon this subject of spiual injuries from rail- 
way acddents, and the rapidly accumulating evidence in clinical histories 
and autopsies in support of the argument that a largo percentage of the 
ao-called "spinal concussion" cases are injuries of the cortex and not of the 
spinal cord, I beg. In concluding, your indulgence for a short review of 
this condition. 

AuthoriHea of late in writing utton the results of general nervous shock 
tend to the opinion that the pathology of these lesions nltimately resolves 
itself as to localization in the cells of the cerebrum. 

In Wood's Monographs, Vol. 10, No. I, 1880, is a very exhaustive paper 
upon "Railway Injuries, with Especial Reference to Those of the Back and 




ASSOCIATION OF RAILWAY SUHGEONS. 



173 



' Subeequent to that lie complaius of rain in bis t>ack and necli. That pain 
la increased two weeks later. I saw the patient three weeks after that In- 
i Jury wd had him uniJer my charge until he was completely paralyzed from 
I hia nayal down. Now, remember, gentlemen, tiiat the patient worked for 
I three days after the receipt of the injury. He had no fracture of the spine. 
I He has a sensitive place at the Junction of the dorsal with the lumbar ver- 
tebrae, but notbjng more than tbat. That patient had a form of Inflam- 
motion of the cord. Just at what spot I cannot say; but I do believe, as 
suggested in the paper Just read, that It was due to hemorrhage. Why? 
Because that is contrary to the pathological action of hemorrhage. When 
is hemoiThage most destructive? Immediately after the injury and imme- 
diately after the bleeding. Take the result of hemorrhage on every organ 
of the body. Wlien is it most destructive? Immediately it takes place. 
I But here Is a flifTerpnt condition. Two or three weeks after the injury the 
I symptoms increase in severity. It is not the result of hemorrhage. I be- 
I Ueve the explanation will be found in the reaction that takes place on 
regeneration of the injured cells. I believe that the karyo-lJinetic change 
of the cells will be the explanation of these symptoms so long after the 
injury. We know that after a fracture of bone we have reaction taking 
' place We have mnltipllcation of the capillaries, regeneration of the cells, 
karyo-kinesls going on in the bone all that time, and the point of injury 
is the seat of an active manifestation of tissue change. So these symp- 
J toms are not the result of hemorrhage, gentlemen. The hemorrhage is 
I passive after it has taken place, unless that hemorrhage Is infected. 

The nest form Is the infective form. I will give you an iUustradon ot 

I that: One evening, returning from work, a young boy was thrown from 

r and sustained no apparent injury at the time. He went home, a dfa- 

I tance of three miles. The nest day when be got up he said; "I wouldn't 

to go to work to-day, mother." "Why?" "Because I don't feel well." 

f The nest morning be had a temperature of 103 degrees, which went to 105 

I degrees. In a couple of days he was totally blind. He subsequently died. 

What did he die of? The post-mortem showed superatlve meningitis, In- 

TcMng the cord and the cerebrum; and I believe it originated there be- 

mae the liret manifestation was the affection of the eyes. 

I will give yon another Dlustration, upon which I have not yet bad the 

eaaure of making n post-mortem. hecAuae the patient is living. (Laugb- 

' ter.) He was standing on a cable car, holding on to the side, and as the 

I train went around a curve was thrown, alighting upon the back. He got 

I np. and complained of no injurj' escept a sprain of the wrlat. He went to 

1 work and worked for some days. He sent for me about two weeks later, 

( or about four weeks after the injury. He was a wreck— a total wreck. 

ivas blind; suffered from Incontinence of urine. He wasn't completely 

I paralyzed, but he was the picture of a perfect wreck. I never saw a more 

I perfect picture of a physical wreck than that man presented. He mani- 

I feated no signs of injury esternally; that is, no traumatism. What was 

I thii pathology of that? Not hemorrhage; it does not act that way. I 

I believe that man has a beginning supperatlve meningitis. If not, it is the 

?iictionary inflararaalion. That is, where we have a ceil impaired, it 

must be removed; and where we have an enormous number of cells im- 

[ paired, as we certainly have in concussion of the brain and cord, they 

I must be removed. And I believe the symptoms shown in this case are due 

to this regenerative process. (Applause.) 
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Dr. Newton, Kansas City— I Just want to iniiulre if these papers are 
not open Cor dlscussiou. I came up hei'e to hear these papers discussed. 
It occurred to me that these men with grey Mirs who have had a great 
deal of experience could tell us much about spinal uoncusslon. I wlsb to 
say, Mr. President, that I fully indorse everything that Dr. Murphy has 
sold. It seems to me that this subject, which is one of great importance 
to the railway surgeons, Is not receiving the amount of discussion that it 
ricMy deserves. There is no doubt tliat with the injuries that the railroad 
aurgeon is called upon to make a diagnosis of, these very injuries that have 
been referred to in these papers are the ones that require care, attention 
and knowledge more than any others. Now, it is recognized that the 
great scientiBc classification of disease of the nervous system are iinpos- 
Rible at the present time because so many dlseaaea affect the different 
parts who have all those diseases. We can. at least, differentiate two path- 
ological classes, viz.: oi^anic and functional diseases. By the term "or- 
ganic" we mean those diseases In which the lesion is not visible, and al- 
though we may suspect that thei'e is a lesion; yet, so far as we can de- 
termine its presMice, either with the naked eye or the microscope, it can- 
not be discovered. It is this class of diseases that this very subject calls 
for consideration , and those very cases that we, as railway aur?eons, are 
called upon to treat. It seems to me, Mr. President, that thin subject is 
not recdvliig the discussion It should from the older members of the so- 

Prosident Brock— I think the yoimg men know more about ttiis subject 
than the old ones. (Ijiughter.) 

Dr. Entricken, Ohio — Mr. President and Gentlemen of the Convention: 
I have been very mtich interested in the paper, that is, so much of It as 
I have heard, for I came In a little late. I am glad to have this subject 
thoroughly ventilated. I shall make just a few remarks and shall not de- 
tain you long. I have been a long time in the harness, and I expect to die 
'With my boots on, for I expect to work just as long as I am able to go, 
and to investigate Just as long as I can find anytliing to investigate and 
have the Intellect with which to Investigate it. I want to call your atten- 
tion to one point connected with this matter. There seems to be a point 
of discussion between the gentleman tliat read the paper and the paper 
with reference to what constitutes organic lesion. They say that these 
changes visible to the naked eye, or with the mici-oscope, we wiU call or- 
ganic change, and that change which la invisible may pass for a change 
that is not organic. I believe with the paper, that all these changes are 
absolute changes of cell-structure, and from investigations I have been 
able to make upon this subject that in all these cases, if we could examine 
them at the proper time, and with the microscope, we might be able to 
ascertain that there was some lesion. There are many things that we can- 
not prove by absolute demonstration which we prove to be true because 
they are exactly co-relative to other things which we know are true. 
Thus, we can often arrive at truths which we otherwise could not reach. 
With reference to the conditions; The injury was done, the gentlemau 
says In the paper, and I believe It, but where do you get the proof? In 
one case there might be an injury and terrible results follow, and In an- 
other case there might be a more extensive lesion and leas ruaulta follow. 
I remember holdhig a post-mortem upon the body of a physician who had 
been struck upon the head during an affi'ay with another physician. After 
the receipt of the injury he went about hia work for four or Ave days and 
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gradually developed aymptoms of cerebral difficulty. It was a sub-acute 
Inflammation of tlie membranes of tbe brain. Wliat was the conditioii of 
the Eiaii at the time he received the injury V He had just recovered within 
less than a weeii from an attack of diphtheria. The system woa in a con- 
dition in wiiich, after a slight lesion, it was not possible for nature to throw 
out that amount of lymph about the injured structure which would enable 
it to maite the reparative processes necessaiT in the udghborhood of the 
wound, and the rrault was that purulent degeneration and intliimmation 
set up in the membranes of the brain. Take the ease of inflammation of 
the spinal cord and we may have a slow progressive difficulty there, from 
a Blight lesion or a smali amount of clot which Is only discernible with the 
microscope. Let us look at the condition of the individual. The man may 
he a diabetic or an albumlnurlac. He may have recently recovered from 
Bome serious damage done to bis constitution from some other disease. 
Or he may be In tliat stage of chronic depletion which precedes tubercu- 
losis, and the inflammatory exudates that are thrown out do not bring with 
them the reparative process wliich removes that diseased organic cell or 
gives a better ceil In its place. If we view it in that light we can very 
eafllly see how it is that the difference between the gentlemen should de- 
claim In favor of organic lesion, and in favor of functional lesions, can he 
reconciled. Give me tlie constitutional condition and I will tell you what 
will be the most probable result. A man comes to me with a splinter under 
Ills nail. He has neglected It until it has become an Inflamed sore, and in 
a short time the inflammation has started up his arm. I tlilnb that any 
poison that could have been placed in there, be it streptococci staphylo- 
cocci or nay other cocci a man could rtame. would have been hdd in abey- 
ance by plastic matter thrown about the Injiwy had his constitution been 
in good condition. Investigation of the history, however, shows that he 
was an albumlnurlac and his constitution was not In good condition: there- 
fore, the disease was not held In check. That is the point I wish to vaake. 
clear in all these cases. 

Dr J. H. aiurphy, SL Paul— Some three years ago, when we were in 
Buffalo, we requested the memtiera present to write up sometliing on 
spinal trouble, because that Is something that we are more interested In 
as railway surgeons than almost any other subject. We are more im- 
posed upon in that than anything else. Lawyers poet themselves slightly 
on this subject and they are hable to ask the surgeon many questions that 
he cannot answer I am very proud to know, however, that this subject 
has been very thoroughly Investigated. You can hardly pick up a paper 
hut what you will find a medical article on injuries of the spine. At this 
meeting our papers under that head have been such as would do credit 
to any society or any country; the American Medical Society or any other. 
When we can sit down and read them we will be better posted and better 
qualified to go into the courts than we have ever been before. I have 
been a railroad surgeon for some twenty-flve or twenty-six years and have 
had a good deal of experience in that. I have had four or Ave cases of 
broken backs. Wheai they are broken, in my opinion, they are generally 
gone; but in regard to this spinal concussion and everything of this de- 
scription we are very blind. We have received some Information on the 
subject and I hope it will be continued. I wish to thank the gentlemen 
who have done so nobly in this blind cause. 
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Injuries of the Cord and Its Envelopes Without Fracture 
of the Spine— Prognosis. 

IBy ROKGHON ALEiiKDHR J. MULLEK, JB., Michigan City. Ind.l 

Before I consider that part of the programme wblcb hae been allotted 
to my elabonition, I beg to Indulge in a few suggestiTe remarks. The 
present aBBerablace o( railway surgeons is invited to discusa "Injuries of 
the Cord and Its Envelopes Without Fracture of the Spine." 

This subject is rattier diversified and complex. If the memberw give 
their undivided attention to it, the benefit of the worii will fall short of 
the very thing that has brought ua together. As it is, the discussion will 
deal with topics more or less appreciated by all well-informed railway but- 
geoBB. and another subject, one In which we are all deeply interested, 
must, of necessity, be included. I mean, of course, traumatic nervous af- 
fections (traumatic neuroses, psychos^ or hysteria— tiie so-called "Railway 
Splue"). 

The advocates of this lesion, among whom Oppenhelm is the most em- 
phatic spokesman, disclaim all injuries in traumatic neuroses, and con- 
sider them as the inevitable effect of violent concussiona, bence, as a mero 
derangement of the nervous system, from the mental sphere downward to 
peripheral aberration. 

If, therefore, we limit the proceedings to injurleB, wc lose the precious 
opportunity of eschan^g valuable experience and clinical observation, 
of which, at least, the Junior members of this organization stand In need. 

Prognosis of injuries proper will be followed by that relative to the 
traumatic neuroses. 

In the event of injury of the spinal cord or its envelopes, we must be 
prepared to expreaa an opinion as to the probable duration of the case, 
the result, and whether or not the patient will be able to follow his voco- 
Uoa. The future couise of the case depends upon the lesion and its path- 
ological nature; Its aeverlty; the effects already exhibited; the celerity 
with which the morbid process is developing, and tiie direction in which it 
is extending; the mental temperament; the circumBtancea and the sur- 
roundings of the patient. When the symptoms Increase rapidly, the dan- 
ge." of death la greater. Symptoms developing later and coming on [nsidu- 
ouBly are a well-marked sign of degeneration, and a cautious prognosis 
should be given. The earlier the symptonis present themselves the better 
Is the chance for final recovery. The presence of complications bears 
great weight In the matter of prognosis; each case has, of couse, its special 
complication and nuist be judged accordingly. 

The result of treatment frequently lends astdstance In prognosis. Many 
persons will not submit to long treatment, neither will they deny them- 
selves sexual indulgences, nor tise ordinary discretion against exposure. 
These, aa well as mental -norry, tend to make the prognosis more imfavor- 
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Although the proguoals is always grare, hemorrhage iuto the substance 
of the cord la not an entirely hopeless conditioa. Large central hemor- 
rhages and those at a high level are fatal. If the first few days do not 
bring aeriouB complications, the prognosis is more hopeful. Complete re- 
covery cannot be expected. Dr. Ross refers to a case of Dr. C. S. Pox, in 
which partial recovery took place, and cites a case of hia own also ter- 
minating favorably, so far as the life of the patient was concerned, and 
closes by saying: "The diagnosis of spinal apoplexy in both of these cases 
Is as certain as It ever Is likely to be In the absence of a post-mortem ex- 
amination." Hammond, although of the opinion tliat death is the invari- 
able result of spinal hemorrhage, knew of two Instances of recovery. Le 
GroB, Clark, Ashurst and Rriclisen had cases of undoubted hemorrhage 
with recovery. Iq one case reported by Ashurst the recovery was com- 
plete after three months. Hematomyella may be followed by acute mye- 
litis, and all the phenomena of degeneration of the substance of the cord. 
The improvement which occurs at the end of the first or second week 
serve to show the cliaracter of the lesion. Gray and Hirt agree that 
tie prognosis in hemorrhage Is very grave, and that death will usually 
ensue unless Uiere is surgioai Interference. In any event, the prognosis 
■will be the more favorable the lower the seat of the clot. 

ACUTE MENINGITIS. 

In meningitis following traumadsm the prognosis is influenced by the 
general healtii of the patient, hia age and habits; and, it must he remem- 
bered, that. In the event of the patient passing through the acute inflam- 
matory stage in safety, serious complications of a baneful character may 
remain. The course of spinal meningitis is, as a rule, onward to a fatal 
termination, the patient dying by the gradual extension of the disease up- 
ward, by the development of some Intercurrent affection, or by exhaustion. 



ACUTE MYELITIS. 

The Ijlgher the seat of tiie injury, in myelitis, the graver the prognosis 
an to the prolongation of Ufe. It Is much more serious than meningitis, 
and is seldom 'followed by restoration of the paralyzed limbs. The more 
extensive the paralysis, the worse the prognosis. It is worse in motor 
than in sensory paralysis, hence sensation is regained sooner than motion. 
It is best in dorsal and worst in cervical myelitis (Dana). The prognosis 
1b more baneful in disseminated than in simple transverse myelitis. The 
risf; is greater in pi'oportion to the proximity of the lesion to the origin of 
the phrenic nerve, on which life depends. Any indication that foci of In- 
flammation have developed in the medulla oblongata are of extremely 
grave stgnifieance. (Gowers). High fever; paralysis of the sphincters; the 
acute form of cystitis; the ajcute bed sore, and paralysis of the respiratory 
muBCle, are highly unfavorable indications. In the event of spastic symp- 
toms slowly developing after myelitis, they are usually associated with 
secondary descending degeneration, and are seldom completely recovered 
from (Bramwell). The slightest symptom of secondary kidney disease 
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Inci'eaBes the gravity of the case. Total abseace of recovery of a 
and motion after six montlis la very unfavorable. Improvement may be 
expected up to eighteen months after the onset. In compression myehtls 
there la more chance of recovery, provided there is judicious surgica] in- 
terference, than In other forms (Dana). 



CHKONiC MYELITIS. 

When the myelitis assumes a ctironic form It is a rery grave disease, 
indicative of the intractability of the morbid process, its progreaalve ten- 
dency, and the damage it Is slowly but persistently producing. This Is 
due either tn some defect in the vascular supply or to mechiinical irrltn- 
don. Chronic myelitis generally progresses; and, although the prognosis 
ia unfavorable, patients may live to twenty-five years (Dana). Those forma 
which come on rapidly are more lilcely to cease progressing. Serious In- 
voh'ement of the bladder Is a bad sign. The more complete tbe paralysis 
the worse the prognosis. The longer the loss oC sensation continues, the 
less likely the degree of ultimate recovery. Arrest of the disease la often 
obtaired, but actual recovery la rave (Gowers). 

In unilateral lealon of the spinal cord the majority of traumatic cases 
end in recovery, with proper care and treatment. 



CONCDSaiON OR SHOCK. 

The word concussion wiU be used on account of its conventioualltx. 
Its pathological significance Is questionable. In concussion it is posslhle 
that some lesion of the cord occurs, possibly a rupture of delicate nerve 
fibers, a capillary hemorrhage, or, it may be, a vaaa-motor diaturbance 
with slight serioua exudation {Am. Text Book of Surgery, p. 556.) 

Lesions that may result from concussion may be enumerated as fol- 
lows: Injuries of the muscles, ligaments and peripheral nerves; locomotor 
ataxia; progressive muscular atrophy; tumors of the spinal cord; insan- 
ity; encephalitis; tumors of the brain; ilitra-cranial hemorrhage; chorea; 
epilepsy; neuralgia; hemorrhagic, Inflammatory and degenerative dis- 
eases (Gray and Dana). Putnam furnishes evidence of shock giving rise 
to the impairment of the sensibility, general and special Ericbsen re- 
ports serious results to vision after concussion. Cases are prone, where 
they have endured for a time without Improvement, to aasume an irritative 
character, leading to difflcult and sometimes dangerous forms of myelitis, 
with its multiform bad consequences. Tetanus sometimes follows concus- 
sion of the spine (Leyden). 

Petit, Althaua, Spltzka, Gowers and Dana collected cases showing that 
injuries to the spine may cause a concussion of the cord, and subsequent 
lealous, which may become the starting point of a chronic myelitis, showing 
symptoms of tabes. In persons predisposed to sclerosis in general, such 
ag the gouty, the syphUitic and the alcoholized, injuries at a distance from 
the cord may over-excite the cord and lead to the development of tabes. 
If you can get a trace of syphilis all Idea of traumatlBm must be cast aside. 
In progressive atrophy following a concussion, the symptoms of Impaired 
function creep on Inslduously. Months and years often elapse before there 
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s actual structural disease. One of the most frequent causes of primary 
spafltic paraplegia (primary sclerosis) is concussion of the spine. Two or 
three years often elapse before the fall and the tirat decided symptoms of 
thij disease (Gowers). Bernhart has observed stuttering in Its dUCerent 
foTios follow concussion. Walton reports an instance where an opthalma- 
scoplc examination proved that ati-ophy of the optic nerve followed con- 
cussion. Utthoffi examined two cases with Oppenhelm, with the opthalma- 
Bcope, and found an atrophic condition of the optic nerve. 

Kraft-Ebing and Thomsen narrate cases of insanity traceable to con- 
cussion. The prognosis of traumatically-induced insanity is unfavorable. 
All wiltera coincide in this opinion. Where dementia follows swiftly, 

I death does also; but other terminal dements from traumatism may linger 
a, hfetime (Clevenger), Schlaeger, Clevenger, Spitza and Marc nil iijtnv' 

I that the patient becomes progressively demented. 

Spinal Irritation may last for years, but the prognosis is generally fa- 
vorable. Dana says that nearly all the patients get well, but that persons 
with a weak wUl. feeble body and a neuropathic condition have the worst 
outlook. 

In spinal cougestlou tlie prognosis Iti favorable, providing It is given 

' prompt and suitable treatment. In recent cases the surgeon should allow 
time to elapse before espreeaing his prognosis. 



TRAUMATIC NEKVOHS AFFECTIONS. 
(Traumatic NeuroBCO, Psjchoaea or Hysteria)— (Tlic Sa-Callcd "Railway Spine."! 

If the truth may be stated, the subject of traumatic neurosis is as yet, 
ladeflnite, and a bias to the profession. No evidence has, up to date, 
proved the exact nature of the lesion. As a scientific enigma, its solution 
would be affected by the incomparable diligence of professional enterprise; 
in fact, the lamented Watson and Schmaua (Virchow's Archives. CXXII.). 
with this view, have already initiated a series of experiments with animals 
and elicited a number of facta. Unfortunately, sOif-intereat, hallucination 
and fraud have tnmsniltted it to judicial cognizance and forced medical 
men into positions without actual foundation of facts. 

The evidence generally adduced In proof of claims for alleged injuries 
I BOBtalned by railway accidents is almost exclusively of an Individual char- 
acter. The complaints may be real, imagined, exaggerated and even in- 
vented; and, as they are very rarely complicated by organic lesions, and 
their demonstrable manifestations. It is impossible for any, even the best- 
' Infoimed experts, to determine their existence and slgnlilcance. What cau- 
' not be proved without facts cannot be denied either. There is no use of 
I burdening one's self with judicial respouBibillty. The jury la equally able 
, to Judge the honesty, or the Imposition of the claimant from general indi- 
cadons, and it is called for that very purpose. An expert who should ven- 
I tnre to express a decided opinion on the merits or demerits of such cases 
Without tangible evidence would Invite criticism and the challenge of his 
f honesty and professional competency. The fact cannot be denied that 
1 railway accidents are productive of deep and lasting impressions of terror 
a the mind and nervous system, particularly of persons predisposed 
I by nervo\is temperament, hysteric excitability or neurasthenia, thus gSving 
f jtee to a traumatic neurosis more or less troublesome to the unhappy pa- 
tient. But the additional aggravation In the sphere of the nervous sys- 
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tem does not actually dlsquaUIy the persona for their general UBeftilnesB, 
provided they are kept under ordinary dlHCipllue and employ tuent. In 
the courae of time the neurotic symptoms may be materially aggravated 
by otber provocationB. 

At thlB point the views of the profession clash. Some maintain ttat the 
neuroHis is incapable of instigating any structural lesiuus within the neu- 
rotic area or beyond; while others look upou neurosis as a fertile source of 
subsequent lesions and complications. Evidence hH't been advanced in sup- 
port of both views. 

1 remember a lecture of my esteemed preceptur, Prof. Louis Bauer, of 
St. Louis, in which he related a case of traumatic neurosis tliat had existed 
for thirty-seven years, causing a great deal of pain and trouble to the pa- 
tient When four years old she met with a fall from a staircase, which 
must have made a most paiuful impression upon the nerves about the left 
hip, for the patient cried out for quite a while and excited the fear of her 
parents that she had suffered a fracture or dislocation. A physician was 
called In, made a careful examination, but detected no anatomical derange- 
ment. For a time the child recovered from the severe paina. She waa 
soon attacked by similar pains which, however, commenced in the morning 
and stopped at night, not interfering with her rest or lier general health. 
These painful attacks, in the coiu-ae of time, recurred in the same way 
and terminated as stated. Her general health remaiued good; she devel- 
oped as a strong and healthy person, capable of earning her own liveli- 
hood; was regularly menstruated, and had no cause to take a grain of med- 
icine for any trouble except the palu referred to. Different phyaicians had 
successively examined the patient, agreed In the presence of hip disease, 
and treated her In accordance with this diagnosis, mien the case came 
under the chat^e of Dr. Bauer he observed but slight attenuation of the 
limb and a moderafe contraction of the adductor longus muscle. In con- 
Be(iuence of this abnortual adduction, the limb was shortened four (4) 
cendmetres, its adduction being only resisted by the shortened ad- 
ductor muscle. When a careful exploration of the pelvic cavity was made, 
the uterus was found unusually tender, and equally sensitive was the 
touch in the direcUou of the left obturator nerve. The division of the 
shortened muscle and the application of the negative electrode of a ual- 
vanlo battery re-established, within a small fraction, the full length of the 
limb and protected the patient against the recurrence of those painful 
dlmufll paroxysms. This case, In my opinion, bears great weight, as a 
direct setoff to the assei'tion that traumatic neurosis necessarily, usually, 
or occasionally, may lead to structural complications. 

I believe that the same accident that produces neurosis may likewise 
provoke some other and serious injuries to the parts involved, which would 
promptly manifest themselves by tangible symptoms. If, in the case re- 
ferred to, some symptoms developed in the coui-se of time, bearing alight 
similarity to those met with In coxitis, they were exclusively due to reflex 
action within the nervous sphere, none of the symptoms originating In the 
structural deterioration of the hip joint In part they may have been the 
seqiiellae of habit, or lessened use of the affected extremity. 

In order to give an accurate prognosis, It Is necessary to consider cer- 
tatn conditions which will Influence the duration of traumatic neurosis. 
Thus, In the male, the symptoms, although less readily produced, appear 
to be more flxed than In the female (Charcot). A neurotic tendency, 
whether Inberited or acquired; chronic alcoholism; fluctuation in the symp- 
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tomB— all serTe to make the proguosie worse. The dlsaati-ous cousequencea 
of legal effects are well known. Thorbum thinks If there be no peCDuiarf 
compllca.tIon, and If the caae be at once placed under proper treatment, we 
may apparently expect perfect recovery within a few weeks. If, again, 
The case be neglected, but the financial difficulty be still excluded, the 
symptoms appear to be more llxed, and a longer period may be required for 
au absolute cure. On the other hitnd. Knapp says of the various functional 
RymptomH foUowlng traumatism, "that the prognosis of these conditions ia 
grave: that improvement is not uncommon, but complete recovery 1b 
rare," Frequent repetition of his symptoms and subjugating the patient 
to repeated eiamlnaOons, render (ho prnguosis of compensation eases more 
grave. The proguosts of traumatic neurosis Is materially affected by the 
termination of the trial. Oppenheim explains: "By the patient being re- 
lieved of the restlessness of mind," or, as we think, by the patient getting 
the prize for which the excilatlou Wiis gotten u|i. 

The following, from Clevenger's grand work, gives Oppenheim, on prog- 
I noals. In full: "In but few cases does the ailment fully develope soon or 
I Immediately after the Injury; usually a few months elapse before this 
I takes place. Primarily, pains, paraeathesia and mental aberrations appear, 
and, in the course of weeks or months, motor and spastic (leraugeraents fol- 
I low. Disturbed speech or epileptic attacks are still longer in appearing. 
In rare inatances there may be a sudden advent of the disorder about the 
time of the injury, but in these cases swift recovery ensues. Ordinarily, 
I after progressing to a certain stage, tbe derangements are stable, tbon^ 
Boine symptoms may cease and others become more pronoimced. The men- 
tal alteration is usually obstinate, and differs in this respect from hysterical 
states, which are changeable, intermittent or capricious. 

"As regards life, the prognosis is favorable; exceptions occur when 
rvous heart distui'bances proceed to organic aftectlona. A danger to 
I life eiists in an Inclination to stdcide through mind deniugeuient, but this 
I la seldom realized. Complete recovery seldom takes place. Even Page 
L [Medical Times and OazetU, 1, 1885,) admits this, for in most of his caaei 
i lie notices a. diseased irritaliility remaining, which marks the person iis ;i 
■damaged man,' At all times these patients are liable to develope a severe 
[ hallucinatory bewilderment, or insanity— a transformation which we have 
I several tiroes liad an opportunity to witness. Of dubious prognosis are 
I such cases In which epilepsy or dementia is Included in the symptoms, as 
I well an where those decided cardiac troubles are present. Not uncommonly 
I' special regime produces a betterment In some eases, but it in especially 
I flbaervable that those who are involved in legal proceedings are retarded 
I In their recovery; and this is complication to be considered. Often the In- 
terest in an espected verdict caus^ the patient not to desire recovery imtii 
falB suit is decided. The patient thinks It is to his interest to exaggerate 
the subjective difficulties and to simulate. The law proceedings weigh 
heavily upon the Individual and affect him because he Is mentally altered. 
B often see an Improvement in their mental symptoms after a favor- 
l-able issue, but, in my esperienec, the greater have, after the termination 
Of the legal quarrel, remained unchanged In their ailments by the event." 

That a patient, afliicleii wllti traumatic neuroRis. has lost his life tliere- 

by. Is certainly In doubt, but still the possibility of such an eventuality 

must be considered in giving a prognosis. Dr. T^ckhart Clark says that 

he knew of one case of a post-mrirtem examination of the spinal cord of 

I a person who actually died from Ihe effects of concussion of the spine 
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from a railway injury. Page reports a case of death enBulng aa a couse- 
quence of uncompUcsted nervous exhaustion following a railway accident. 
The accident was regarded as the nniiuestlDnablp cause of death. There 
was no evidence before or after death of any physical iajury, Thorburn 
reports the death of an unmarried girl, twenty-four years old, followtni; 
an injury received in a aUght railway collision. The case was seen by Drs. 
Thorbum, Ross and Dreschfeld, not one of whom regarded it as a serious 
cue. Hysterical Iieml-anaesthesia aud retention of urine was soon fol- 
lowed by vomitiiig, cystitis, eshaustioQ and death. There was no post- 
morteni examlnatlou, but In the absence of any gross lesion, a point upon 
wliich all who saw her were agreed, it would appear tliat this was a case 
of death from exhaustion, due to hysteria, with persistent vomiting and 
cystitis from retention of urine. 



In conclusion I wish Co say that it was with a feeling of hesitancy that 
1 assumed the task alloted to our learned and respected member, Dr. Sam- 
uel S. Thorn, of Toledo, for I keenly appreciated the loss to thin associa- 
tion In not securing a paper from his bright and scholarly mind. 



Injuries of the Cord and Its Envelopes Without Fracture 
of the Spine— Treatment. 
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While general nervous shocks, fright neuroses, seem genenihy t 
nected with the victims of railway accidents, still it is now plidnly indi- 
cated by ail competent authority that the same symptom group may be 
produced by any form of Injury having in Its infliction the elements of 
shock and fright We use the term traumatic neuroses as comprehending 
raOway bralu, raUway spine, spinal concussion and cei'ebro-splnal concus- 
sion; nil functional or supposed functional diseased conditlonB of the ner- 
vous system resulting from traumatism. In the study of Iraumatic neu- 
roses, tradog its evolution from its first description up to the present time, 
no elements will Impress the neurological student more than the diversity 
of theories presented; their w-ide range of Interpretation, their miUtiplicily 
of symtomatology. Incongruities of description, lack of deflnlte detail, their 
subjectivity, presenting in their involvement vagaries difficult of compre- 
hension and seemingly full of contradiction, naturally a cause Is sou^t 
from the time Erichsen first described this condition Up to the present 
time the semiologj' of no dtsca.sed condldou presents moi-e varied phases, 
characters, and still asymmetrical whole, than traumatic neurosis; extended 
discussion, patient, unusual research, tmresti'ained Industrious consideration 
of minutiae has lent much, but not complete, elucidation. Day by day the 
subject grows in complexit.v, so much so as to relegate it almost entirely 
Into the field of neurology, imtll now the average medical mind will find 
it difficult to comprehend unless special preparation shall be indulged in. 
Its history certainly present auamolles according to its locality, so much 
so that a thought is suggested that the modem theorists have, by sogges- 
Oon and hypnosiH, made manifest upon their patients the peculiar phases 
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I of their theorleB. We believe that suggestion and hypnosis bare added, 
1 and will continue to add, myriada of cases ol traumatic neuroses, aDd we 
I telieve at times predicated upon cases where tiauma never existed. Siari- 
I Ing out with Bilchsen, who helieved that, lu consequence ol traumatism, 
organic lesions of the brain and cord were produced— a chronic meninglo- 
mylltlc trouble— his lollowers believing in various gradations, Lyden up- 
holding that concussion causes frequently material lesions; Benedict as- 
serting that traumatism causes to be separated the loose cellular tissue ot 
the nervons system by mechanical concussion, and resulting from this cir- 
culatory troubles, nutritive disturbances, degenerations of the nerve tla- 
3UCB, and ulteratlon iu tissue and small vessels. Charcot, Page of England, 
Walton, and Putnam of this country, ascribing to hysteria provoked by 
I the accident the consequent nervous troubles, Charcot particularly show- 
, ing that paralysis contractions and unaestheslas, hyperaesthesla, convul- 
' rfve crises, are of a hysterical nature. Charcot, Dimin, DuBols and others 
r that trauma produces a condition similar to hypnosis, and that in 
' that condition the neuroses orl^nates through auto-suggestlou. In tersel 
the theorists of this school believe that certain nervous troubles arising 
from trauinatism are of a hysterical nature; that the neurasthenic symp- 
toms are secondary to the hysterical, and propose the name of hystero- 
neurasthenia. Finally, the theory of the German school, Oppenhelm, 
Thomsen, Weatphal and othera, asserting that traumatic neuroses differ 
from hysteria by its flxed tenacity, its combinations of mental types bor- 
dering on melancholia, hypchondj^las, and more of a neurasthenic type 
than the hysterical as asserted by Grasset, "A neuroses general— more es- 
pecially cerebral— approaches, but is still separate from hysteria. Hysteria 
manifests numerous local phenomena, as anaesthesia, paralysis, contrac- 
tions, etc.. but it does not appear to agree as regards the depression and 
sadness so frequent among victims of railroad accidents, and which enter 
BO easily into the scope of neurasthenia." It is hardly necessary to give 
any fuller detail regarding other theories than what we have already done, 
but the diversity la apparent that the types of this trouble differ not only 
In Germany and France, but, we lielieve, in England and America as 
well. Certain it Is that the assertion that modifying influences arise from 
nationality seems to be suggestive, if not vindicative. Thus we see that 
the French are of decided neurotic tendency, and that traumatic ueuroses 
among them would be pre-eminently of a hysterical tj^ie; while the Ger- 
man Is less neurotic and of lymphatic tendencies, the neurasthenic type 
ns to naturally follow. Gray, In discussing hysteria, potuUng out the 
diversity and difference of symptoms as claimed by the French school and 
IS found by himself, says: "It Is possible, however, that too Httie account 
has been taken of the Inherent differences that there are between the Latin 
and the Anglo-Saxon and the race that Is growing up In this country, from 
a larger fusion of different nationalities than has ever taken place before 
In the recorded history of the world." Thus we find Clevenger speaking 
of tbe legal aspects of spinal concussion, wherein he has endeavored tu 
put into disuse the tltie traumatic-neuroses and replace It by what he calls 
Erichsen's disease, says: "S. WIer Mitchell, during the late war, made ex- 
I tensive researches with regard to direct Injuries to the nerves, and the 
I traumatic npurosea described In his book differ widely from those Inves- 
I tlgated by Oppenhelm." It is hardly necessary for me at this juncture to 
attempt to defend Mitchell. Suffice it to say that this country has not 
I produced any more acute observer and general efficient student of nature 
I than S. Wler Mitchell. Certain It la, we believe that he describes Just 
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wbat be saw, aud uot wliai Oppeulieiui, UUuivot :ind others hod descilbed. 
Tliat it is a diaeaae more pleutiful wliere llie nem-ologist abounds thtire 
call be Q6 doubt; that wliei-e Intelligence and numbers abound it is iiki!- 
wiae true; but that it is a mrity in thinly settled portions of the country 
can be readily demonstrated by the most obtund who will Inveatlgato. 
Whetber this arises from the poor Buggestive uiid diagnostic skill q1 the 
medical attendant we will not presume to say. For if, as it is avered by 
Oharcot and other neurologists, that trauma produces a condition almUar 
to hypnosis, and that in that condition neni'oses originates through auto- 
soggestion, the lacking dement of suggestion would not be present lu many 
coses where the condition was not known. Bninelll, of Rome, makes the 
observation of the great rarity of traumatic neuroses in Italy. E. C. Segolb 
makes the following observation regarding BruneiU's statement, and says: 
"This statement, if true, is extremely Instnictive, especially If we remem- 
ber that anch cases were almost unknown in Germany prior to ISJTO, and 
in France still mudi later. This appearance of a new disease long after 
its chief cause, railway injurj-, bad been acted. Is Important as bearing 
on the question in proportion of maligners and eiaggerators." From these 
small beginning Germany and France stand pre-eminent as the producers 
in this particular medical line. The writer, after seventeen years of ex- 
perience as chief surgeon of railway systems ranging from 1,300 to 7,500 
miles, and being compelled to keep a record of all injuries to paaaengers, 
can show a tabulated list of 844 injuries occurring to passengers In col- 
lisiona, derailments, wrecks, etc., discovers that where a derailment or 
collision has occurred near a populous city that traumatic neuroses In- 
creased; thus from wrecks occurring on suburban trains itear prominent 
cities we find that out of thirty passengers Injured Ave cases of traumatic 
neuroses were promptly developed, while on trains remote from populous 
points 814 Injuries to passengers developpd liut sis cases of so-called trau- 
matic neuroses, two of which were undoubted types of malignerlng. Thus 
It will be seen that nearly one-sixth of the injuries occurring near the large 
cities strangely acquired traumatic neuroses, while on trains remote from 
populous points 814 Injuries to passengers developed only six cases of 
traumatic neuroses, a little less than one in eveiy 1.^9. Thus, for instance, 
forty-two Italian emigranta were injured in the same wreck near a popu- 
lous city while traveling In box cars, and no sign of a case of tranmatlc 
neuroses occurred, probably because none were competent to speat the 
English language and receive the proper suggestion. Again, out of 18,275 
injured employes tabulated, only eight were accredited with having auy- 
tlilng like traumatic neuroses, four of which resumed labor, while 7G7 In- 
juries to the back were recorded, combining sprains, contusions aud con- 
cussions. Now. then, let us make a comparative difference: Thiis we And 
with all of the adverse conditions herein mentioued that only one In 
2,248 3-8 amongst injuries to the employes wore accredited with having 
traumatic neuroses, while in passengers, 844 in number, and eleven were 
affected, or one In 76 8-lJ. Out of the 18,275 injured employes almost the 
entire number were treated in hospital, so that observation and espoinage 
were constant, suggestion and legal interference prevented, and there can 
i>e no Imputation regarding imperfect observation, as surgeons in railway 
work are naturally on the "qui vive" for this character of cases, aside from 
the fact that each day the patient remains In hospital damages are accred- 
ited to patient; besides, settlement is always made with these employes 
upon a basis of re-em ploy meat, so that In the event that diseased condl- 



PROCEEDINGS OF THE NATIONAL 



185 



tlonB were to arise after employe had returned to work, cectuiii it la they 
would aaturally be brought to the hospital again. 

Among the passengers eleven caaea In Si4 were observed. As they 
were treated by physicians in various commuultleB, it la natural to sup- 
pose that repi-eseuls their complete number, and that if any new cases 
appeared they certainly would be very likely te demaad compeuaatiuu 
from the company in the event any evidences pointed to the beginning ele- 
ments of traumatic neuroses. Owing to the Intimate relationship exist- 
ing between prognosis and treatment, and as they coinciden tally Influence 
each other, this paper would be incomplete without considering to some 
extent prognosis. In prognosis we And the concomitant conclusions dif- 
fering almost aa widely as the theories of the condition. Thus Osier says: 
"A majority of patients with tranniatic hysteria recover. In railway coses 
HO long aa litigation is pending and the patient is tn the bands of lawyers, 
the syiuptonia usual persist. I have known return to health after the per- 
sistance of the most aggravated symptoms, with complete disability of from 
three to Hve years. On the other hand, there are few cases in which the 
symptoms persist even after litigation has been closed. The patient goes 
from bad to worse, and psychoses develop, such as melancholia, demenlja, 
or occasionally progressive paresis. And lastly. In estremely rare cases, 
organic lesions may develop as a sequence to traumatic neuroses.'' I.Andoo 
Carter Gray raentlonB fifteen eases of recovery. Bremer admits that many 
cases recover. Mitchell, Preund, Putnam, Himn, Hodges, Hoffman and 
others mention recovery, while from a great number of American writers 
recoveries are mentioned as frequent, while Oppenhelm. Wolf, Knupp, 
Strumpel and many European authors agree In stating that most cases are 
Incurable, using the eipression of "true traumatic neuros^." It Is some- 
what instructive and su^estive to compare the statement made by Hodges. 
of this country, with that of Hoffman, of Heidelburg. Thus, in all cases 
of real traumatic neuroses treated by HofTmnn, one was cured, one Im- 
proved, and nine remained unimproved; while Hodg«i gives his results In 
twenty-one cases, showing twelve recovered, six almost cured, and three 
unimproved. .Tudd believes that seventy-flve per cent of the cases recover; 
others in this country make equally broad assertion. Oppenhelm reports 
thirty-two cases, no case of cure, and only six improved. Thus it will be 
seen that the differences certainly are erratic as regards the opinion in 
prognosis between this and the older coimfries. Probably the difference 
In results might be attributed to the difference of natlonnllty equally as 
much as the modification of its types. Certain it Is that sendble and ac- 
credited authorities mention recoveries as numerous In this country while 
the reverse seems to be the case, particularly in Germany. If there exists 
pronounced differences In the type between patients In France and Ger- 
many, why should not the patients in this country, with their mnltlblended 
Inherited elements, present marked differences both as r^ards disease and 
I result. Interblended elements certainly stamp a fixedness of type, while 
a unusual mixture leaves but little chance for uniformity of type, and 
I Individual differences are greater, and we cannot think the dismal prog- 
I noBlB of Oppenhelm and others will hold good In this country. We nre ab- 
' Bolutely sure that it does not hold good tn many other diseased conditions. 
We must not refrain at this Juncture from expreasmg the thought that any 
case of this character treated by Oppenheim and others of his deeply Im- 
pressed beliefs and their Intense suggestion would be Oppenhelmlsh 
from the beginning, provided, of course, that the corelationshlp of trauma 
and hypnosis existed. Thns, in the matter of simulation, the percentile 
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is this uutiutiT cei'taiuly will ruu, witli iliose who b&ve tiad experience, 
considerably over sixty per cent, while Schultz, HofCmau, in the older 
countries, And thirty-tree per ceot. Seligmueller twenty-flve per cent, and 
Oppenhelm finds less than four per cent. Out of sixty-eight cases he men- 
tiona, sixty-seven were Terified by diagnosis. Many of the best authoritleB 
in Aanerlca seem to be non-committal regarding data of almulatlon and 
prognosis, possibly under the influence of European literature. The treat- 
ment of traumatic neui'oses present Indications, seemingly, at times, al- 
most as varied as their are Individual cases, hence there has not been pre- 
sented much that Is concise and well roimded in treatment. A uniformity 
of opinion has Iran reached in the fact that isolation is a necessary and 
essential factor in the treatment of traumatic hysteria and neuraathemia, 
probably excepting those cnaes wMch are of melanclioHc tendency. A 
rigid, determined and well-planned course adopted, the patient should bp 
placed imder the absolute control of a physician, the complete withdrawal 
of patient from the harmful fuflnence of ill-advised sympathy, aiming to 
obtain as near as possible absolute rest and seclusion. As E. C. Seguin so 
piiintedly and lucidly aays; "Supposing the case of a predisposed person, 
frightened and jarred by severe iiccident, who subsequently receives harm- 
ful sympathy from relatives and physician, who was made the object of 
multitudinous suggestions, and by pbysidans, lawyers and friends, whose 
volition and reactive power are Impaired by nervines and sedatives, even 
^vithout a trace of voluntary or intentional malignering, a neurotic state is 
developed which gets beyond— utterly beyond— the eontrol of the patient 
and the influence of the treatment The patient has lost bold of his ner- 
voiifi system, after the fashion of the morphinist, and cannot regtdn con- 
trol. This, we thinlt, explains the incurability by damages or by druES 
of some cases; treatment has been imperfectly, often injuriously, attempt- 
ed. In several instances the treatment has been such aa to favor the de- 
velopment of a Reneral neurosis in a healthy person by ill-advised sympathy 
and absurd preca,ution, by the use of bromides, chloral, alcoholic stimu- 
lants and constant fussine with the individual. Since fear, morbid self- 
watching, suggestion, auto-suggestion and sympathy are so well recognized 
as being factors exerting evU influence on traumatic and non-traumati<^ 
neuroses, separation from the family, seclusion and a strictlj' tonic treat- 
ment, medicinal and morally, would seem to be the fundamental parts of 
a rational treatment." That above all psychic rest is demanded: that the 
psychical condition of patient is the determining factor of the cure, and 
that. If the psychical condition can bp controlled, the result will. In many 
Instances, be all that is desired. 

Ijindon Carter Gray says; "I firmly believe that it is the psychical 
element, together with the resulting lack of proper treatment, that makes 
the usual unfavorable prognosis In this class of case." He depicts the 
psychical condition in traumatic neurasthenia as being very unfortunate. 
No matter how uneducated the patient may be newspaper talk of everyday 
life has imbued their minds with a dread of the mysterious and baleful 
coiisequences that may happen to those who receive Injury, particularly 
in railway accidents. Have beard for many years of the damages whldi 
have been imid by corporations. Once having been injured Instead of in- 
dulging In judicious treatment, solicitous friends and lawyers appear upon 
the scene, suggestion upon suggestion, suit for damages Instigated and com- 
menced. Long, weary years of suspense, want, waiting and disappoint- 
ment through laws' delays, appeal from court to court, then cost of action. 
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lawyers' fees and a UtJiicUmeut exiguity of uiouey, result confirmed— trau- 
matic neurastlienia. He does not believe that cure is often poBsible when 
litigation is lu progress, and says in severai insttinues: "I have petsuaded 
patients to promptiy place theniaetvea under treatment, and at the same 
time to eidier abandon or compromiBO the iegai proceedings, and in every 
Instance a cure has been effected. I have a Ustory of tLCteen audi cases." 
As all authority piainly indicates, the mental condition is the one cliirf 
fai'ior to treat; that improper surroundings and the use of remedies offer 
no chance ot success; narcotics and stimulants, injudiciously given, are 
harmfnl. The element of mental worry as regards the traumatism tiavlng 
been settled, the treatment then is addressed entirely to the condition ex- 
Istinj!. The treatment of traumatic neurasthenia and hysteria by the S. 
WIer Mitchell treatment, from recent experience, is so broadly sensible 
and so thorougMy practical that I shall make no apology for condensing 
the main elements of his "rest cure," as detailed by Dr. J. K. Mitchell in 
Hare's Therapeutics. To one who has tried other methods in this Class 
reaiTola at the progreas made in some caaea and the sense of efQciency 
and comfort in its administration. Its intense, intelligent syatem and stn- 
(lioiia manipulation of iletail certainly stamps It aa broadly utilitarian and 
effective. It is not our purpose to detail symptoms nor discuss deferential 
diagnostic elements. While believing that traumatic neurasthenia and 
tratimatlc hysteria are distinct and depending largely on radical differ- 
ences, and that they may be combined, still I tielleve with Thorbom, "that 
neurasthenia ta common without hysteria, and hysteria la at least not tm- 
known without neurasthenic symptoms." Regarding the first element of 
treatment, namely. Isolation, this is the foundation of the treatment, and 
the physician in attendance has to be unalterably determined. If he makes 
the least eoneession he had better not undertake the patient's cure. A 
plain statement made to all concerned, detailing the advantages and the 
resnlts hoped to be accomplished. 

In our experience in hospital, it is with extreme difficulty to keep the 
regular, systematic work of the InstltuOon from Interfering with the proper 
treatment. Thus, as stated by Mitchell, J. K.: "Not all cases of neurasthe- 
nia or hysteria are suitable for it While we have other means at our dis- 
posal. It would be most unwise to order without discrimination all ner- 
vous patients into bed— to force upon them a life which involves separa- 
tion from their friends, the entire attention of one or more attendants, and 
consequence great expense. If is only when other ways have failed to 
core that we should use the "rest treatment" If the nervous proatration 
be complicated with melancholia the "rest cure" almost never does 
good. The habit of too minute analysis of their own symptoms of microsco- 
pic inveatlgntion of their moral and mental condition, to which sufferers of 
melancholia are prone, is only fostered by the opportimity afforded by con- 
finement In bed, and consequent inaction. If to melancholia a salddal 
mania be added. It is especially undesirable. The depression increases, the 
Toss of appetite usually grows greater, and the caae grows worse— not bet- 
ter. For such cases active exercise Is preferable to the passive move- 
ments of massage, and open air and movement are better tonics than those 
of the apothecary." Isolation assured, then comes the selection of a nurse, 
a young, enthusiastic, intelligent woman. A male patient aa a general 
thing, obeys their mandate better than one of the opposite sex, and be- 
Bldes, heredity sustains it. She must he in thorough accord with her med- 
ical attendant, obeying each mandate Issued punctiliously. If patient does 
not well It ia proper to talk to patient about nurse in her absence, determin- 
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Ing If adversu aiuaHS exist, tuid If sufficient cauae exists, remuve mirse. If 
norse is accompliahed Ig read and write, It lu better so ua to Interest pa- 
tient in little tilings as patieut gets better. Isolation lii tlie trttatmeni of 
these cases cannot be measured iu time, but be measured by result. Kest 
as an element of treatment depends upon the severity of the case, lu e.v- 
trenie cases, patients are forbidden to feed themselves or to tm-n In bed, 
eepeclallf In eases of exhaustion of cereliral and spinal centers. Wlieu 
decided Improvement takes place, allow patient to sit up in hed at meal 
time. Then, as atrengtU increases, gradually increase exercise. But In- 
sist on a dally quantum of rest for months after Improvement. In coii- 
■siderlng the diet, the patient's tastes and prejudices have to be considered 
'o a certain extent. Commencing with a table apoonftU of freab skimmed 
milk, four or live Hmea a day, with light, digestible food; gradually iii- 
creosp milk while decreasing the food; four ounces may he given every 
two hours, gradually Increasing to eight or ten ounces every two hours, 
wsriii or cold, as the patient desires. If milk becomes unpleasant In taste 
a little caramel chocolate, or a spoonfid of cofCeo or tea can be used as 
ftavoring. Barley water or rice may be added; peptonized milk, frotheil 
with vlchy or other carbonated water, can he used. After the first four or 
Ave days a single chop may be given at breakfast, gradually added, and by 
small advances patient takes three meals a day and two quarts of milk. 
Massage should begin within the flrst forty-eight hours after the patient 
hea been put in bed. Commencing by gentle stroking of the whole body 
for fifteen or twenty minutes, this for the first two or three days, then 
deep massage of the entire body, rapidly increased in duration from an 
iiour to an hour and a half. Abdomen thoroughly rubbed to excite peris- 
talUc action of the bowels. Plain hand must be used in massage; unetlous 
Hubstances on hands of maniptdator lessens friction, robs massage of its 
virtue. In the sppllcation of electricity the alow, interrupted, faradic cur- 
rent to the muscles once a day, a rapidly Interrupted current throuKh 
the spinal cord, one pole at the nape of the neck, the other on the bottom 
of on« foot, then the other. Regarding medicines, purely tonic treatment. 
malt extract, iron in its various forms, particidarly the pyrophosphates or 
lactates, or carbonate of iron, as in Blaud's pills, combinations of iron 
strychnia. Should the milk diet fail to produce sleep, hypnotics should 
be given, sulfonal presumably the best, small doses rapidly repeated. A 
wet pack may be used for the purpose of inducing sleep, a sheet wruug 
out of water at temperattire of about ninety degrees F., then rapidly roiled 
In a warm blanket, left lying on the bed for a few minutes. .Patient re- 
mains in pack ten of fifteen minutes, then taken out and rubbed dry, and 
put again in bed wrapped in blankets. When patient begins to sit up for 
a half hour electricity should be given two or three times a week. After 
ten days of sitting up electricity stops altogether. Gentle massage may be 
continued several weeks longer, and the milk gradually diminished. The 
exercise should not i>egin vmtii the patient can sit up without fatigue for 
three-quartera ot an hour. After patient is enabled to walk, riding and other 
open exercises indulged in. Having thus indicuted the S. Wier Mitchell 
treatment, we still believe in studiously carrying out with patient, judicious 
HUggeetion, being perfectly sure at ail times not to permit contradictions 
to occur. WeL-tlmed, studious suggestion, certainly seems to me to be a 
most competent source of benefit. Anything wiiicli conveys with it proper 
suggestion ought certaiuly to be used. We have recently nsed in a case of 
traumatic neurosis the animal extracts as devised by Harmond, namely, 
cerebrinp nnd raedulllne, N'w. while doubting that they represent either 
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tertbral or uiedullary substaucea of the nervous system, still these aseptic 
solutions convey with them the proper Hue of suggestion, hence we were 
iiot adverse to their use. The Oerebrine waa injected hyperdenoically in 
tlie TOoming— five minims— the MedullLne in the evening, the same quan- 
llty; the patient claiming that positive benefit accrued therefrom, as he 
went to sleep immediately after injections, sleeping an hour or so in ihe 
morning and having a good rest a greater portion of the night. Our sup- 
ply of extracts having been exhausted, we n^ed the hypodermic injections 
of sterilized water, which seemingly produced equally as good effects, the 
patient sleeping and resting jwit the same as though receiving hypodermic 
injections of animal extracts. ^Vlien patient complained of pain in any 
particular part, an Injection was used at the point of pain. Both water 
and extracts seemed to be competent to disaipnto pain. In cases drifting 
Into chronic invalldisin a change of air and scene, a diversion of thoughts 
by sarronndings, nomadic iifp. mountain iind salt air, seem especially de- 
sirable. When psychoses, progressive paresis, malsa ttiomsolvcs manifeflt, 
treatment seems to be of but little avail. 



;tten's papek. 



Dr. W. R. Nugent, Oskoloosa, Iowa— In the treatment ot injuries to the 
cord and Its envelopes, without fracture of the spine, we start first witli 
the treatment of the stage of shoct, and next the results. In the treatment 
of shock, treat as a severe strain. Rest— -In bed, in prone, supine or sitting 
potture, if patient rests easier and is more comfortable. Hot fermenta- 
tions along spine. But get as near aa possible absolute rest If symp- 
toms indicate stimulants ^ve whlsliy and hot water to asstat rest and 
quietude in the re-establishing of the circulation, for without rest and 
quiet nothing will he of any avail. Should (he shock be so severe as we 
sometimes find It. as wlien the pulse and respiration are so feeble as to t)e 
almost Imperceptible, with cold and clamy aldn, ileathlilie pallor, with 
frnctui'es contracted and muscular weakness almost to pamlysls, hypoder- 
mic injections of stych and atropism, and surround patient with bottles 
filled with hot water, or use hot brick. Cover body with hot woolen blank- 
ets, or. If can be had, water bed filled with water. Dry heat is preferable. 
Recollect to keep a close watch on the use of stlmiUants, for as he who lias 
once seen the good results will know their benefit, and as their use cannot 
well be avoided In severe cases of shock. If you find inaction is coming on, 
very little is required; but should you find the reverse to be the case and 
already enough has been given to see some effects produced, but none are 
discovered, it Is probable that tlie stimulant has not been absorbed and 
continuance would only result In producing vomiting. I would then try 
hypodermic Injections of digitalis, strychnia or atropine, one or combined, 
as digitalis has been tried and proved successful In many cases; so has 
Htrychnlne and atropine, as their action Is on the vasomotor nerves and on 
the blood pressui'e and have tieen tested during the continuance of sbodi. 
' Digitalis, by Its action over the heart and the arteroides, and especially its 
action over the heart in diminishing the rapidity of its contractions, and 
I also Increasing Its strength, whOe at the same time It stimulates the mua- 
I cnlar walls of the arteroles. Strychnine has proved its value in extreme 
IB of shock from various causes, and stands alongdde or ahead of any 
remedy in all classes of cases when the shock was severe to the vasamoter 
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and respiratory ct-ntera in the medulla oblongata and spinal cord. The 
^mtoms of shock are essentially paralytic in their nntoro and affect the 
ncrvoiia system as a whole. Not one center, but all the nervous centers- 
all the nerves— are more or leas affected. 



Should oui- efforts prove sui^cessful and tUe syatem I'aJly from the 
shock, our hret point is gained. Next, as far as we can, avert any seque- 
lum, either functional or organic. To do so it is imperative we keep the 
patient and the surroundings quiet. Should iuaomnla per se be present and 
all efforts to procure sleep without drugs have tailed, small doaea of chloral 
hj-drate In hot water, with Fl. Ext. Lnpulln might be tried, but would 
ivatcli the action of tlie chloral on the heart. EverythinK hping quiet and 
pleatant will frequently do more than drugs to prociwe sleep. I have 
used hyoscyamine with best of results after trsdng chloral. But should 
insomnia be due to pain referred to aptae our remedy then Is morphine, as 
it 1b not only better to procure sleep, but serves to prevent the exudation 
of serum and consequent formation of adhesive lymph., and theae, save 
under pressure on the cord, in the treatment of meningeal congestion, Fl. 
f;x1. ci'got ill fi'oui thirty to Hixty drops, given every Tlirci- to fimi' houLn. 
is the admitted remedy; and this drug, given to full indications, has a verj' 
salutory and soothing effect on tiyperemic irritation of the cord and its 
membranes. To control pain, morphine is the best, a*, for reasons before 
stated, given in doses and at intervals so as to prodnce the desired effect, 
absolute rest and tiuietude are to be enjoined, in bed. for obvious reasons, 
Ericlisen and others prefer the prone couch, as In the prone position the 
spine is higher thttn any other part of the body, and thereby prevents pas- 
sive vesBous congestion by allowing tbe blood vessels to be drained and 
otiier sequences resulting from a supine condition; it also allows applicn- 
tions to be made directly to the spine, or other treatment, aa may he Indi- 
cated from time to time. At the approach of the Inflaramatorj' stage vig- 
orous measTires are to be promptly employed, giving on© or two doses of 
citlomel liK :i pni'gative at tlie nnst't; local depletion along spine with cupw 
or leeches. When the spine is overheated apply Ice to inflamed surface; 
later on use potassum iodide in doaea as demanded, In connection with 
counter irritation along spine, or the actual cautery if deemed indicated. 
If histoiy of patient shows sypliilla within two years mercury should be 
given. Belladonna has proven beneficial in hyperaesthesin, vesslcal, 
urethral or cnlaueous. As remarlw Brown- Sequard, it la the best remedy 
known to control reflex action of the aplnal cord. In connection with above 
drugs, fl. ext. ergot given will be found very efficient; but rest and quie- 
tude during the whole course of treatment, as a reparative measure, is as 
fully Important as any we have in restoring the injured cord and meninges. 
Anaemia of the spinal cord has long been recognized by a group of symp- 
toms collectively known aa conatituHng the diaease called "spinal Irritabil- 
ity." and in the great majority of cases the disease stops here— but another 
form In which it advances beyond the stage of irritation and enters that of 
paralysis. The symptoms of this last stage are those of exhaustion, associ- 
ated as nervons exhaustion, and is liable to be with neuralgic pains and 
hyperaesthesia. wliich often assume such prominence as to liide tiie alUed 
conditions of a pni-nlytic character. These symptoms may develop a\id- 
denly after an Injury, or they may come on very gradually, owing to condi- 
tion of patient, this condition is most apt to occur in women, under thirty- 
five years of age, or in the yotmg, yet may occur In men. These 
when patient is at rest are not much if at all com- 
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pliilned of. The palii, intense as It may be when being ei- 
ainlned, should 111.? mind be diverted to othei- mattere, an ex- 
uminaUon ean lie miide without any sign of Buffering. The same with 
movements of the body. But in attempting to make an examination with- 
out BO diverting hia mind, he will cry out even before he Is touched. In the 
more severe cases of anaemia of the cord there is paralysis to a greater or 
less degree, with loss of sensation and motion, most generally below a point 
in dorso-lumbar region; the same in receiving and transmitting impression; 
legs and feet are cold, with loss of reflex seDsiblltty and motive; there is 
apparent almost complete exhaustion, at the same time the mind may not 
be afTected. With all these conditions, and yet no pathological evidence of 
difiease, as remarked by Brlclisen. anaemia of the cord is rather a functional 
disease— a clinical expression. Possibly, more than a well-proved patho- 
logical fact, a better knowledge of the sympathetic system wiU probably 
explain the base of tlie clinical expressions to be a pathological one. 

In the treatment of anaemia strychnia (iron, various prepa rations*, qui- 
nine, best of food (and a full allowance), with wine or beer. Strychnine, If 

I given and tolerated, is evidence of the use; but. should any inflammation 
exlBt, should not he used. Proper attention should be paid to the tempera- 
ture of the body, to see that the extremities ai-e kept warm, so as not to 

I .allow them to be cold. Anything that will help build up or invigorate is 
Indicated— fresh air. rooms well ventilated, cheerful home, etc. 

Dr. King— Traumatic neuroses, without a visible and appreciable trau- 
matic lesion, is the biggest fraud of the nineteenth century. (Applause.) 
It has behind it greed, falsehood, perjury and avarice, and all of the mean 
tilings that can lie at the bottom of the soul of the mean, avaricious and 
lying man. (Applause-) I know that the neurologists, in order to account 
for some of the queer symptoms that are presented by people who are in- 
jured upon railways and by other corporations, and who have a status In 
court and are trying to get money— I say that tlie neurolo^sts have spun 
fine theories to try to account for the theories complained of by these peo- 
ple; and they get up traumatic neurosis, without visible and distinguish- 
able or appreciable traumatic lesions; In other words, they are trying to ac- 
connt for falsehoods and lies. 

I have been in tlie profession, gentlemen, for nineteen years, and dui'ing 
that time I have honestly investigated and endeavored to get at the bottom 
of the conditions and symptoms presented by these people; and I have come 
to the conclusion, deliberately and without being hired or paid, and without 
getting anything for it, that when I ttnd a man or woman (I think as much 
of women as anybody in the world— I even love the old ladies with warts on 
flielr noses)- (laughter) complaining of paralysis of the one side, where the 
limb of that side measures as much as the other; where the muscles re- 
spond to the test for Hie reaction of degeneration— where 1 find these con- 
ditions, T have come to the deUberate conclusion that that pei-son is lying, that 
they know they are lying, and all they want is money. They are not under 
any hypnotic suggestion. That takes a walk when they get the money. We 
all know that when we have an injury to the spinal column and a fracture, 
or displacement, of the vertebrae, that we are very liable to have an Injury 
to the spinal cord; and, when we have an injury to the spinal cord, we 
have an affection of the nerves that proceeds from that part of the cord, 
and below It we have anaesthesia, hyperaesthesia, paralysis, atrophy, and 
all those things. 

When we have an appreciable traumatism — one that you can see and 
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feel— with that sort of condition pertaining to the limb, tlien we kuow we 
have something to deal with. But when I see a man or woman who claims 
to ha^e been sitting In a railway train, and who fell forward and atnicli 
his forehead BlighUy on the baclt of the seat in front of him, which does 
not make a laceration of the soft parts; then, some weeks afterwarda, after 
somebody else has been settled with, find tliey have loss of memory, diffi- 
culty with the eyeaight. etc., then 1 Immediately place them under bub- 
picion. Taking it from my standpoint, I cannot imderstand or appreciate 
the object of suggestion to a inan or woman that they are sick, or to make 
them believe that they are sick. If they are so already, why do they need 
iiuy Biigfrestlou that tliey ai-e hm't from some Interested jmrty? It h:iK liccii 
auggested that you are hurt; that you have mimbneas in the limb, and that 
you should take on the conditions that should follow this kind of an injury; 
that you should have this or that symptom. I have had business dealings 
witli these people, both men and women. 1 remember a case several years 
ago wherein two men claimed to have been injui'od. We went out to see 
them and they were usiuK crutches; complained of various symptoms in 
the caJvea of the legs and in the ankles. T found their limbs symmetrical, 
and both had good-sized limbs for men of their weight. I made the test for 
degeneration and found it absent, and that there waa nothing the matter 
with either one of them. Both were thrown out of court. They threw their 
cmtches away and came back to work within a week. I auppoae, upon 
fine neurological theories, somebody had suggested to these men that they 
were partially paralyzed in one limb Tf they did think so, why didn't that 
Impression continue after they were thrown out of court and bad no chance 
to get money? Greed, gentlemen, and nothing else, lay at the bottom of 
these cases. 

I saw two women, also, who claimed to have been injured. They sat 
up all night because they eould not find accommodations In the sleeper. 
Both sued for $10,000 for injury to the spine (Laughter.) Both went on 
the stand and swore that they had pain in the back ever since they sat up 
in those cars. When asked the question, whv they didn't have it when 
they sat up all night with the neighbors they gave very unsatisfactory re- 
plies, saying that was a very different case. ntc. They were both thrown 
out of court. I wish now to state a case of a woman I saw some time ago. 
She was a little, old whlppoorwlll ; wasn't married until she was forty-two, 
(Laughter.) When I called she was making grape Jelly. She didn't know 
who I was, and was bobbing around like a popinjay in a stumpy field, 
(Laughter,) She hustled out to the well and got me a glass of water; I 
drank it and finally told her who I wua. Well, what do yon think? Why, 
that woman went to bed right in the room where I was (great laughter)^ 
with her clothes on. (Renewed laughter.) Thla was another case of trau- 
matic neurosis. 

Now, what Is at the bottom of this hypnotic suggestion business? Greed. 
Modem desire for money. Money rules the world. Men die for It. Get it 
by fair means. If you can; or, as the old man said to hla son, "If you can't 
get it by fair means, get it." (Laughter.) 

Another question: I have pracdced medicine now ao long that I am 
afraid to tell it, for fear people may think that I am getting old. (Laughter.) 

I have waited upon people who have been Injured in all sorts of ways- 
bumped backs and bumped heads, sprained legs and fractures— and of all 
the casea I have ever aeon, outside of the cases where there was a possibil- 
ity of getting something, I will state that I have never had one of these 
cases of traumatic neurosis after the traumatism got well Nor have I 
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ever had any of these people under my care tor long years requiiing treat- 
ment by electilcity, massage, etc., for a neurosis. They get well when they 
know there is no chance to get money. 1 am not willing to treat these 
people with courtesy, or couaideration, even, for I believe in ti'eating fraud, 
deceit, falsehood Aid perjury as It should be treated— with the contempt 
of every honest man who lives. (Applause.) If you have a fractured 
spinal column you have an appreciable lesion. I think Dr. Murphy's case, 
were it here to-day, was one of those cases of fracture of the base of the 
skull, followed by meningitis. If yuu have any seriona trouble following 
aa injury, paralyds, or anythjne of Oiat Idnd, such cases, I thltik, are prop- 
iTly tpsteil by electrieily nnd other tests. I have never seen ii c;isi> of 
true paralysis, partial or complete, that the paralyzed portion of the body 
did not get smaller and where It did not respond fully to electricity the 
same as it did in life. 

In conciusion, I say again, that I an 
even with courtesy, for I believe they a 
them. (Applause.) 

Dr. Murphy, Chicago— It is a painful duty which is Imposed upon me, 
to ask yon to reconsider the statements of the last speaker. There are peo- 
ple who are honest, and who have received injuries of the spinal cord— fatal 
leeious. They do not die in the hope of monetary reward. (Applause.) If 
they can sustain an Injury that wUl produce death, why can they not bub- 
tnln an Injury that will produce minor symptoms? 

I recited two coses this afternoon: one of whom fell and struck on his 
buttocks without fracture of the spine, and who worked three days there- 
after. I do not believe that man had a fractured spine, for if he liad I 
don't believe he could continue to carry carboys of sulphuric acid for that 
length of time in that condition: and I do not believe the last speaker be- 
lieved' it. 

The nest case is one I wish to refer to particularly. That is the one 
upon which I stated I had not had the pleasure of making a post-mortem. 
There was no fracture of hia spine, I am satisfied. There was no fractura 
of the base of the skull. 1 have here a telegram, which I received to-diiy 
at the hotel, stating that Mr. MerrlU is dead. This is the case to which I 
referred when I stated that I had not had the pleasure of making a post- 
mortem. He is dead. That man went about flie streois for three weeks 
after his Injury. He came to my office with no hope of pecuniary reward, 
Buffering from an Injury to his wrist He came back again shortly aftei', 
complaining of pain in his back. He had all the symptoms of spinal con- 
cussion and of injury to the cerebro-spinal centeiB. Here are three cases 
In which there is no evidence of physical injury. Tills uinn had no evi- 
denct . of physical injury. If we can sustain injuries which will 
prodnce ileath, why cannot we sustain injuries which will pro- 
duce pain in the limbs, and all those other symptoms from whicli these 
poor patients suffer? In our cflpaclty of railway surgeons we are apt to 
think that all of these people are imposters. I beUeve some of them arc. 
Dr. King referred to the woman who went to bed in his presence. How 
many of you here present have seen a woman going about expecting to be 
ddivered of a baby and no baby was there? Does that prove that she suf- 
fered no pain, or that she was not honest? No, sir. There are honest cases, 
and many of them. 
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In Dr. Outten'B paper, a most excellent one, by the way, he referred 
to treatment In my opinion, tliat is sometMng we should earneattly con- 
sider. What are we to do for the relief of tiiese patients? They suffer 
from pain during tlie day, and paea many sleepless nighta. What are we 
to do In order to relieve our patients of all these symptoflis wliich make life 
miserable and almost unbearable? I tliink this body should take up that 
subject in earnest Toui have n patient with hysteria. It does not do to 
make a hasty diagnosis of hysteria and say the patient la to blame; tor I 
believe they have a physical reason for that hysteria. Dr. Outten stmclc 
something which I think is particularly important; that we should Insti- 
lute such treatment as will help to restore the particular part 'that is suf- 
fering. If you have a fracture of tiie leg, and the process of regeneration 
which I mentioned this afternoon does not fake place with sufflclent rii- 
pidlty, what do you do? Why, you give the salts of lime In the form of 
phosphorous. Then, again, if you have a. case of injury to the liraln— I 
win confine my remarks to Injury of cerebro-aplnal system— how wiU you 
treat It? Ton will put that patient at rest; and 1 must say that I feel 
hTiUty for allowing that man (Merrilli to go about the streets for three 
weeks after his Injury. I feel that I am to blame, and that I might have 
obviated that fatal result which has talien place since I left home. I think 
it Is our duty in concussions of the spine or brain, whether they are from 
railroad of other accidents, to put the patients at rest Immediately. 

Now, then, why do the symptoms manifest themselves later? Why do 
they come on fds weeks later is aslied? For the best rejimm \n the wurld. 
For instance, we have an area of sloughing tissue. Why does that separate 
slowly? Because the power of regeneration and repair Is slow, and the 
portion o[ the body will amputate Itself if its vitality is dead. 

Then we have our nervous symptoms manifesting themselves a long 
time after the injury. Why? Because reaction in nerve tissue takes place 
a long time after the Injury. It is not because the lawyer has been called 
in, or that the patient has any hope of reward. It Is because the nervous 
system regenerates itself after a long period of time, and this regenerative 
action takes place at that long period <)f time aftpr tlie receipt of the In- 
Jury. (Applause.) 

Dr. King— How about those cases where the symptoms go on until after 
settlement, when they so suddeaily recover? What takes place then. 

Dr. Murphy— I will give you the explanation of Beach upon that- Beach 
believes that the settlement of the question is prompt treatment for this 
class of cases, for pby^ologlcal reasons. 

Dr. C, B. Stemen, Ft. Wayne, Indlajia— 1 think the two last speakers 
are both a Uttle radical. We have certainly had most excellent papers upon 
this subject, covering the history, anatomy, physiology, diagnosis, proguosln 
and treatment, and we cannot fall to profit by them. My judgment is that 
If we could have examined the cases of Dr. Murphy we would have found 
a tubercular or syphilitic cachexia; because no traumatic neurosis would 
develop such a history as given in his cases (at least, not in my experience), 
unless there was some constitutional contamination. And it Is reasonable 
to suppose that in the history of the cases which he has given to-day, that 
there has been some constitutional contamination. 

In regard to the cases of Dr. King, I think he is a lltUe radical, also, In 
regard to saying that we find no cases of "railway spine" in patients who 
have been Injured in a railway collision; that there is no tmuniatic nen- 
rosls; because all of us have had cases In whom these symptoms appeared, 
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Indicating that some Iniury bas esiBted. Certain papera whlcii have been 
read upon this subject have explained these phenomena, and I think this 
association is greatly indebted to those gentleman for the great labor of 
investigation and preparation that tber have gone to npon this gabject. 
and to present to ns for our educatiou. (Applause.) 

Dr. Emorj- I jinpliear, Konaiis City, Mo.— Mr. President, Ladles and Gi'ii- 
tlemen: I wish to compliment Dr. Outten on the excellence of hia paper 
in general, but at the same time to criticize as strongly as language will 
permit certain things contained in its pages. I also wish to thant my dis- 
tinguished friend, Dr. Murphy, of Chicago, for the aireful and tliorongli 
manner in which he lias sustained the position that in the present state of 
our knowledge of spinal diseases there are certain cases which we must 
classify under the name "traumatic uetn-osis," and wlilch include paiii'iKs 
who are certaimy not lualigners. For a niunber of years I liave been 
closely studying the subject of injuries to the brain and spinal cord; in this 
study It has been my pleasure to examine many people who claimed to bi' 
injiu-ed and who were engaged in litigation for the recovery of damages. 
Many of these were imposters, as Dr. King so graphically explains, but 1 
am sure a number were perfectly innocent of any intention to defraud, 
and some wei-e permanently iujtired. But some very pronounced cases 
have been In patients who had no incentive whatever to deceive — no finan- 
cial tieneflt in view and no sympathizing friends to delude— who were as 
anxious to tie cured as I was to relieve. These are the cases to which Dr. 
Outten's remarlts are devoted; employes of the company who have been 
tn]tu-ed In such a manner as to give rise to certain symptoms which liiiv 
been classed under the terms "spinal concussion," "trauraaiic neurosis," 
"Erlchsen's disease," etc., but which are not sufficiently well defined (or 
well enough understood) to give us a diagnosis of some well-known disease 
of the spinal cord. It Is greatly to be regretted that no paper in this se- 
ries has been presented upon the subject of diagnosla— since we should in- 
variably make a careful diagnosis by exclusion before InstitutSng therapeu- 
tic measures for the relief of "spinal concussion." This expression, sir, is 
much Itlte the "malaria" of the North and the "slow fever" of the South— 
' often a mantle used to cover ignorance of the real condition present- and 
I hope ere long to see it eliminated from our list of diseases. But for the 
present we must accept It, and befoie beginning our treatment thorougldj- 
go over the history of the case and the symptoms and eliminate other dis- 
eases. Among these I may mention' (11 Hysteria, and hysteria is now rec- 
ognised when making Its appearance in the male almost as readily as when 
developing in the female; (2) syphihs, which may have existed for long but. 
passed unnoticed in its manifestations until after the reception of the In- 
jury; (3) sclerosis of the lateral columns of the cord, which, like the pre- 
ceding condition, may have antedated the traumatism, the peculiar symp- 
toms having escaped the notice of an ignorant or busy person until attention 
is directed thereto bj' the traumatism; (4) posterior spinal sclerosis, of 
which the same remark may be made; (3) hemorrhage into the spinal cord 
or Its meninges, whlcli I believe to be the moat frequent condition present, 
in tlie cases grouped tmder the head of spinal concusBlon; |G) tninaversc 
myelitis, wlilch 1 have foimd present 111 more than one case of par- 
aplegia, diagnosticated "railway spine;" (T) Injuries to the cord due to frac- 
ture or dislocation or fracture of the spine; (8) various troubles of the cer- 
ebral Instead of spinal origin. These are a few of the diseases which come 
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to my mind at the preeent moment which must not be coufoimded with 
"spinal concussion," because the treatment would in many instancee be 
totally different from tiat which should be carried out in the latter condi- 
tion. The importance of the last group— injuries to or diseases of the cere- 
brum—may be appreciated when I say to you that an astonisliing propor- 
tioa of the cases detailed by Mr. Erlcliaen iu tils much-qtuotcd booli may, by 
careful study, tie recognized as hemorrhage from rupture of the middle 
meningeal artery, lesions of the motor area (lite tumors, abscesses, etc). 
hemorrhage from some branch of the lenUculo-atriate artery, cerebral men- 
ingitis, and so on; and by thorough sifting we conclude that not one-fifth 
of all his cases can be regarded jis traumatic ueuroNis, Sudi ;iii' tlic lul- 
TAUcea in cerebral and spinal localization and in our knowledge of pathol- 
ogy that I mate this statement with due deliberation, and stand ready to 
defend my position. Above all, of coin«e, we must exclude mallgnering 
before beginning our Tarious lines of treatment. Having determined, then. 
to our satisfaction, tkat we have to deal with a case of "spinal concussion," 
what must we do to cure our patientv The essayist has covered the ground 
pretty thoroughly, but has not been quite explicit enough in certain partic- 
ulars. I would classify remedial measures under the hi'uds: 

First— Internal medication. 

Second— Electrical applications and maasage. 

Third— Hypnotic suggestion. 

Fourth— Surgical measures. 

First— Internal medication unist be govereucd by the character of thi; 
morbid manifestations. All the symptoms met in this disease must proceed 
from one of two conditions, viz.: anaemia of the spinal cord or its envelop- 
ing membranes, or hyperaemia of the saiiif structures. If it be decided 
that the phenomena present in a case depend upon a hyperaemlc state of 
tht! spinnl coi"d, there are three renietiies upon wliicli we may depend. Thesi' 
are ergot in full doses, the bromides In large quantities, and belladonna 
pushed to the full physiological limit. If, upon the contrary, the symptoms 
are decided to be due to an anaemic condition of the cord, au opposite line 
of ageats must be employed, consisting of arsenic— on which I place great 
confidence when given with the compoimd synip of hypophosphites— imn 
and sulphate of strychnine. These, then, comprise tlie remedies u]k>ii 
which we rely in the management of these cases. As to the use of cere- 
brine, mentioned in the paper, I viiiti, with all due deference to the opinion 
of Dr. Outten, to most emphatically condenm Its atlminiatration in this, as 
in nil other dispiiscs. It has no scientific bawiw; we slioulil, in eveiy remedy 
we use, he able to explain, upon well-lmown principles, the way in which 
our results are attained, but In the case of cerebrine. testicullne, ovarine, 
splnal-cordine, and all the other "inea" of similar cliaracter, we have 
neither chemical nor physiological reasons for their use. Prom experiments 
upon animals made by myself and others, 1 am convinced that ail the good 
results obtained from the injection of such drugs may be observed from a 
similar use of pure blood serum, or of Brown-Sequard's testicular juice; and 
I believe that the time wiU soon come when the physicians who are now so 
enthusiastic in their chase of this, the latest ignis fatus of medicine, will 
be as loth to aclioowlcdge their temporary— I almost said imbecility— delu- 
sion as are those who went wild over Koch's lymph. 

Second — Of the use of massage I can only say that in cases where 
atrophy is eonspleuona it must of necossity be of great value. Particularly 
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[ la this the cose when employed in coujunctloii with the Wier Mitchell 
f treiitmeDt of total isolatlou aud absolute quietude. 

As for electricity, in cases where the trouble is chiefly dependent upon 
mental derangemeut— the true traumatic paychosis which has been alluded 
to— the Faradic current Is to l>e preferred; in others, the c 
vaaic currejat will usually give the best results. In either i 
negatiTe pole should be applied to the spine aljout the region of the suji- 
L posed local trouble, the positive electrode being rubbed over the estrem- 
^ittcs, with a wet sponge tn cases of paniJy^, the electric brush, etc., iu 
ei'e varioiw paraesthesias are the pronsiut-nt features. The seances 
I mnat Iw repeated every second or third day. 

Third— As to hypnotism, 1 can only say that my nwu observations and 

1 txpei-imenta confirm the opinion of Mr. Earnest Hart, ot the British Medl- 

Kcal Journal, that the hypnotism of the Charcot school is but a deluaiOD and 

I have never believed in the methodH or i-esulta of the Charcot 

chool— which has been barren of results, except In hysterical patients. But 

B is something in the liypnotism of the Nancy suliool as advocated by 

temheim and Leibault; if some of these patients iu whom the mental 

Btrouble predominates were put into the hypnotic stiite iiud Heated by "sug- 

estion," good results may be attained. 

Foui'th— 1 am surprised that no allusion has been made to surgical tteal- 
t of these cases. When we are suapidoua that meningeal hemoniiage 
i the basis of the trouble, we are JuslMed in making an explauatoi? lam- 
biectomy for the removal of the clot— if it be present — even weelis after- 
ird. This 1 have demonstrated. ITrom a number of casea of trephining 
e spine, in my own practice, I feel sure that the time is not far dtstEmt 
Kwhen I shall open the spinal canal with the same impunity that I now in- 
f Tflde the cranial cavity; and you all kuow of the success I have met in 
rlntra-cranial surgeiy. In one case, just now leaving the hospital, the pa- 
f tjent had been in bed for many weeks with paresis of the lower eztremi- 
1 Oes, accompanied by Hymptoms of marked irritation of the spinal cord. I 
] found, on irephlulng the spine, a piece of bone pressing upon the cord but 
1. Dot peneti-a ting tbe dui'a. Removal of this has given the most satisfactory 
The patient is now walking around the hospital, practically well, 
1 will leave for home this week. So, the old assertion that we cannot 
p the sphie is iis absurd as ihe old idi-.i that tlie brnln is tlie si'at of 
1, and so too sacred for the hand of mortal man to touch. Some 
s must be openited upon at some point far distant from the seat of sup- 
d injuiy; illusti'atlng wlilch I wish to refer to a Ciise seen recently by 
elf and Dr. King. The patient was a woman who was injured and who 
i for damages. I was to testify for the prosecution. Dr. King for the 
defense. To the credit of modem medicine and expert testimony, we 
agreed exactly as to the diagnisis and prognosis. We found this woman in 
l»ed, where she had been for two years since her injury. She was com- 
pletely paraplegic, with incontinenece of urine and fatices. Her legs were 
8 totally devoid of sensation as any case of paraplegia I have ever Been— 
fee could stick plus Into the flesh to a depth of an inch at the most unei- 
1 moment without the slightest evidence of sensation. Upon appli- 
" cations of the electric current I found the electro-muscular contractility to 
be still present, though the atrophy of disuse was most marked. The re- 
dexes were exaggerated. I was now saUsflcd that we had to deal with ft 
case of hysterical paraplegia, and that she was not a maligner; and further 
examination convinced me of llip accuracy of my diagnosis, and that she 
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t of any iutentioii to deceive. Examination iif ttie eye allowed 
marked limitation of the field of vision and inversion of <folof perception. 
i. e,, lu bringing different colored yarns into lier field of vision she saw the 
red Invariably much sooner tlian the blue— the opposite of the eye in peo- 
ple other tUan those affected liy bysteria. Having det-lded that her dlseaMi' 
• was undoubtedly Iiyaterical in cbM^cter, developed by the tratunatism, we 
had to seek for the remote cause. We found a retroverted and prolapsed 
uterus, much enlarged, an ovaritia upon one aide and a large pus tube upon 
the other. Here was the key to the trouble. For many months this grave 
pelvic disease liad been undermining ber nervous system; ahe was in such 
condition tint if her house had burned or her husband eloped, the nervous 
syatetf would have gone to pieces and "neurasthenia" would have resulted; 
but she was the subjeet of an injury, and so her nervous diRorder was 
diagnosticated as "concussion of the spine." Here was a case in which 1 
was compelled to say that the injury was the exciting cause, and that, if 
Dr. King or myself would make a laparotomy and clean out the pelvis, the 
traumatic neurosis would be cured. It is such cases as this that make me 
suspicious of every case until I have made a thorough examination from 
head to foot, and which cause me to Insist upon a careful attempt at a cor- 
rect diagnosis before adopting any curative measure. If we will, in future, 
devote as much care in esaminatlon and expressing an opinion as the im- 
portance of the ease deserves, we shall have less cause for cliagrin at our 
intstakes than we have unfortunately had in the past (Appl.iuse.) 

Dr. Thos. H. Maidey, New York, N. Y.— 1 deeply regret that time did 
not permit me last evening to present in full the conclusions which my 
clinical observation and experimental work have brotight me. Now, sir, 
it is a eery unpleasant thing to criticize adversely (he conclusions of one's 
medical friends, particularly when they are honestly and earnestly ei- 
pressed. But. at the same time, Mr. President and gentlemen, the pur- 
poses for which this assembly was convened, and for which some of us 
have traveled hundreds and thousands of miles, were, to a certain extent, 
ti> decide that vital question as to whether wo can have a certain set of 
clinical symptoms without a corresponding set of pathologiciil lesions. Be- 
cause we know that, as a rule, in every other organ of the liody there are 
no such thinj^ known as "clinical symptoms" withoot a corresponding 
pathologj'. (Applause.) 

Dr. Emory Liinphear, Kansas City. Mo.— I would like to lisk you, sir. 
if there are not certain cases of lusanity in wtiich a moat careful micro- 
scepic examination falls to sliow apparently the slightest (race of patho- 
logical conditions? 

Di'. Manley— I am not speaking of the psychoses. I am spealtlng of 
conditions which present physical changes—clinical ehauges which are at- 
tended with physical changes. (Applause.) 

As an Instance: If a patient has a cough and I hear him cough. If I 
listen to his iuugs, or ausculate them, I know whether that cough is one 
which he pi-odiices as a maligner, and whether or not it has n pathological 
basis. The science of physics has enabled me to do that. Of all the organs 
of the body, there is none so well protected, so inaccessible in life or in 
death, or so difficult to get at without destroying as the spinal coni. 

Of all the organs, nature has placed it the farthest beyond our reach. 
The other organs of the body may be twisted and displaced, but the spinal 
c'ord escapes. And it has been made the scapegoat of all injuries in recent 
times, from the fact that because of Its Inaccessibility it is Impossible, In a 
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great many cases, to reach tUe gruuud work— diagnosis. We c-annut, citber 
by any ylBlble or Uingible evidpnce, during the life of the patient, determine 
precisely what those changes are that give rise to paraplegic symptomH. 
We must be guided very largely by inference. 

Now, in the ninety-three cases which I have siibmitted and given in 
full detail In my paper, seventy-one on the human beiag and twenlj-two 
on the lower animals, Olustrating every type of traumatic spinal inlury, 
there was not a single case of which a post-mortem exambiatiou was made 
in which wu did not find clear and unmlEtakable pathological 
lesions which would account for the symptoms. I found in 
every instance in which paralysis followed the various types 
of Injury; indeed, that there was a definite and peculiar set of 
pathological changed which accounted for the neurotic symptomH. 
Hence, It we cannot at this meeting come to something like a conc^isua of 
opinion on this question, our work to a very large extent has beeo a fail- 
lire. As I said last night in my paper. Dr. Watson has opened tbe way by 
hla experimental worli to give us a true ba^s of the pathology which at- 
tends those cases. 1 would say, sir, further, with regard to my own cases 
' of spinal injury treated at different times, that, without a siugie exception, 
my patients wbo left the hospital bad no relapses; and i am not conscloua 
ola single case in which the symptoms did not develop promptly after the 
Injury. I have no recollection of such a case, except where a lawsuit was 
In the near prospective; otherwise, recoveries were prompt and permanent, 
the only exceptions having been those which I have seen In coDsultation 
nnd which, in the majority of instances, proved to be mallgnern. 

I must disagree with Dr. King when be says that all these cases are 
feigned. I am quite sure that is not so. Among my histories there are 
several reporti'd, two in particular, in families in wlilch there was no 1111- 
gation intended, the charge of negligence was not made by the patients, 
and in which the symptoms of psralysls followed the Injury. But the dias- 
nosls and the cause in these cases was quite clear. It was not a rantter of 
suggestion. It was a matter of real, actual pathology in each, resulting 
from injury, and both of these cases made permanent recoveries. Owing 
to the uuaccesBiblUty of the spinal cord we cannot precuss it, see, feel or 
touch it, and when the case comes before a tribunal and they have to de- 
pend very largely on expert medical testimony, it behooves us to acquaint 
ourselves as thoroughly and completely as we posslM.v can with reference 
to the pathology which is assumed to exist. If there is any case In which 
It Is so easy to get a judgment for an alleged or assumed injury. It is in 
thnse in which it is claimed that llie spbie has been injured. 1 remember a 
casd occurring within the last six months In which a lawyer came to me 
and told me that I was to be subpoenaed as a witness for a woman whom 
I had attended some time previously. He said: "Three years ago you op- 
erated upon her for rectal fistula- We want .vou to go Into court and swear 
that this fistula came from the spine," I said she is a mor|ihlne eater; she 
Is a lunatic, and she is a woman who is simply working this company; she 
Is an imposter, 1 honestly believe, and it cannot be jjossihle that that woman 
expects to get a judgment or that you, as her lawyer, expect to get it He 
rcpUed: "Why. certainly we do." I was nevei- so confounded in my life 
as when I heard that the Jury gave her h verdict for $3,81X1. It was one of 
the worst cases of extortion I ever heard of. There Is no Injury to the hu- 
;y in which It is so simple to get a judgment if n woman knows 
how to work tier points, as in an. alleged injury to the spine. 
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Dr. Emory Lanphear— There Is one point, with reference to surgical In- 
tervention as au aid to diagnosis. I was glad that was brought out because 
I had been waiting to see if any of tlie easaylats would touch upon that 
question. Of course, we have been taught since tlie inti'oducUoQ of antis- 
eptica that we could open about any of the serous cavities of tlie body with 
safety and impunity by the use of antiaeptics. It is assumed that It would 
be a safe and simple procedure in cases of spinal injury to ti'eptilae and 
cut down and determine whether there was any fracture, hemorrliage or 
what not. If there was hemorrhage, remove It. If the bone was dislocated, 
<lriven in, replace the dislocation and elevate tlie depressed bone. If you 
win remember, Mr. President, the list of caaes reported to this associatloD, 
in every single cnse In which the spine was trephined after injury the pa- 
tleuta, to a man, died; not a single one survived. In luy experience I have 
just had two cases in wliich a fracture was easily made out by palpation, 
and in which It appeared to me at the time that it would be a Mmple mat- 
ter to cut down and remove those fragments which wece partially diapiaced. 
Acting on that principle, I operated in two cases— one In which the patient 
sustained a fall on the back of his neck and fractured the base of the arch 
of the sixth cervical vertebra. The fmctm'ed bone was very easily foil 
slipping about under the Unger. The diagnosis was positive, and without 
making an Incision, but it was tiiougiit that the proper courae to purauc 
would be to cut down and remove that bona I found it one of the moat 
difficult surgical operations I ever performed. Not tliat It was not easy to 
get at the bone, but the hemoiThage was enormous— almost imconti'ollable 
—and our patient died forty-eight hours after the operation. I think his 
chances would have been very greatly Improved had we let Mm alone. 

Another case, In which a man woriiiug In a Iumt)er yaiMt, while in a 
stooping position was struck in the mid-dorsal region, the processes of the 
fifth dorsal vertebra being fractiu'ed thereby. We cut down and removed 
the splnouB processes, as well as one of the posterior lateral arches. There 
waa not veiy mucli hemorrhage. Tlie operation was simple, and It was not 
like that performed in the cervical region— terribly bloody; there was al- 
most no hemorrhage. The only effect on the patient was that it greatly 
aggi-avHted it. Although every possible precaution was taken to prevent 
septic contamination, our patient died three days later. I think his chances 
were very greatly diminished by cutting down and exposing the spinal 
cord; and I tldnk that the mere exposure of the splniil cord will produce 
paraple^ and paralysis. 1 think that the recommendation to use an in- 
cision as a diagnostic aid is a bad one; that the practice is a vicious one, 
tui'l that we have not had such results as to justify such a course. 1 cer- 
tainly would say myself, if I were brought Into court as a witness in the 
cases cited that the incision was responsible for a large jinrt of the evil 
(ronsequences which followed. 

Dr. Thorne, Toledo, Oliio — 1 simply wish to relate a few cases which 
have come under my olwcrvation within a vei-y short time, which may 
serve as lUustrations and help us out. There are maligners, and there are 
conditions which simulate positive changes, and the results from positive 
chnnges, I have one case in mind In which the patient was suffering, as 
Ik- claimed, from an injury by reason of a jerk in which hLs head was 
thrown forward and struck on the forehead; and as a result of what he 
called "concussion." he had paralysis. He was complaining of paralysis 
and his lawyers worked his case well. I called, in company with another 
gentleman, to see the patient. He met us at the door, took us into the 
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Itouee, and hastled about to get ua two chairs. We told hiio wh.0 we were 
jiud what our business wan. He Immediately began to siinulate what he 
ijuppoEed was paralysis as the result of injury to Ills neck. Now, if there 
was any injury at all, it was an Injury of the neck; but unfortunately we 
developed the fact that he was simulating cerebral paralyais; and be failed 
most completely in that respect. It is unnecessary for me to say to you 
ivliat tbe Hccuratp and true diaitnosia of the real condition was. This man 
was a mallgner. He secured a liberal donation from the jury in the ftrst 
Irial. His case had been in the lower court and he was now trying to ob- 
tain more money, which he didn't get, aa he was knocked out of court by 
our establisliing the fact that, if it existed at all, it was a cerebral paralysis 
and not a spinal paralysis. 

Case Two— I went down to one of the large cities nf the state, obtained 
a history of the case, and satisfied myself before I saw the patient that he 
WAS suffering from bulbar paralysis, and that the functions of all the 
nerves in that region were involved. We followed the ease up and went 
to see the patient; found him with his mouth open, drooling, and the symp- 
toms generally of a bulbar paralysis. Pushing the case a little further, we 
developed a case of syphilis. The case went into court, and it was con- 
cluded after the examination of the plalntitTs first witness. Our diagnosis 
as to syphilis was correct. 

Within Uiree months I had another case in tbe person of an engineer 
who. In getting down from his engine, stepped upon the engine step, which 
he said was loose and permitted him to fall to tlie ground. He had a con- 
vulsion. He was taken to his home and by and by had another convul- 
sion; and in u little while he had a third convulsion. He was sent to me 
for examination. He had his wife with him and I sent her Into an adjoin- 
ing room, T made a very carrful study of the case and developed a syphil- 
itic condition— a positive history of syplUUs, So I sent the man back to his 
physician and told him he would leave this case with the crudal test, which 
was the treatment; and, so far as I can see from the treatment, we have 
every evidence of aa complete a recovery as it is possible to have when 
there is cerebral syphilis. Now, in my opinion, to get us out of this muddle 
we are in, we must malLe a more careful exauiinatlon and study of our 
cases than seem to have been made by tie gentlemen who have detailed 
some of the cases atiove. 

Dr. Geo. Ross, Hichmond, Va.— I would like to place on record, in dis- 
cussing the question of maiignering, a case of spinal injury which occurred 
upon a division of a road I had charge of. This man (blind) was asleep 
In a car which was standing still at a station. A freight car in backing np 
struck this car In wliich this blind man was sleeping, with suflicleut force 
to knock over othef persons who also occupied this car. This man jumped 
up suddenly unrt struck on bis arm, buck and bip. He walked out of the 
ear, leaning upon the arm of someone, and, in two or tbree hours after- 
wards, claimed to be suffering from tingling in his feet; and, subsequently, 
paralysis from the loins down. Months passed and he was treated— Intelli- 
gently treated. I take It. A number of months passed and he was com- 
pletely paralyzed, to all intents and pui-poses. Skilled physicians attended 
him and pronoimced tiis case hopeless. Litigation was instituted, tbe case 
caiuc to trial, and a helpless object was brought before tbe jury— n [ii'i-fi'CTl.v 
blind man— apparently from his childhood, brought in on a litter, utterly 
unable to move, without sensibility of the lower extremities; had abso- 
lutely lost control of all ordinary powers. I met his physician on the street 
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while the CQHe was iu lltlgiition, auU UBtonUiUt-d Um by tutpresHlng tile opin- 
ion that as Boon as his case was decided he would be a pt'rtectly well 
man. He was very much «hoi-ked by iiiy asaertiou. The case wua decided 
in favor of the plaintiff; the money whs paid to bim; and in six mantha 
afterwards I met him walking out to the church I attend. I Mee him fre- 
aueutly walking on the streets of the city in which I live now. as well as 
he ever was. The explanation of his recovery is Tliat he liad lui attack of 
the "grip;" and the treatment I suggest for our cases of a. similar nature 
1b that they be given an "attack of the grip." My opinion, however, la that 
when the jury fixed hia remuneration at some thousands of ilollara, "rai- 
thralled no longer by disease, ho was a gentleman of ease." 

Dr. Wynance. Wyoming— I have listened with considerable interest to 
these papers and to the discussions upon this subject, but have tailed as 
yet to hear a diagnosis of "ratlwar spine." I learn from the dlfilereut speak- 
ers that it Ib not acute myelitis, nor chronic myelitis, or sclerosis, or hem- 
orrhage of the cord, nor malignerlng. I would like very much to know 
what we are discussing. If "railway spine" means an injury to the spine. 
or of the spinal cord, without an appreciable evidence of it, nor certain 
demonstrable symptoms of it. then I ntlgbt discuss that question. But, as It 
Is, It seems to me almost all of us are out of order. We ate not discussing 
bemoirbage, my«JItlE or mallgnerlng. I would define "railway spine" as 
an Injury of the cord wiUiout an appreciable lesion of the cord, nor a single 
demonstrable objective evidence of it. 

Dr. Peck— I wish not to allow the sweeping assertions of Dr. Manley 
that In no other condilion are such symptoms manifest— "pbyslcal symp- 
toms," he termed it- without appreciable pathological lesions as an aetio- 
logicHl patholo^cal factor. I would like to inquire if the aetlologlcal 
pathological lesion of Basedow's disease, as have been certainly estab- 
Ushed, or of diabetes, do not exhibit as lUsUnct phydcal symptoms as in 
■'railway spine." 

Dr. Outten— I desire to say a few words as a matter of privilege and 
to a certain extent in defense of the proposition which I have maintained. 
Our dear friend from Kansas City. Dr. Emory Lanpher, simply and ab- 
solutely obtmided every element of thought which I liad. I do not know 
whether he intended to indicate the line of treatment which he alone fol- 
lows or which the neurolo^st follows in his effort to obtain monetary 
gain. I have been In^sting upon isolation and that drugs alone did not 
seem to aecompUsh very much In the treatment, but if our friend Emory 
missed anything In the materia-medica it was accidental. I would m^n- 
taln irrespective of Dr. Lanpher or anybody else that In the treatment 
of a case of traumatic neurosis If the physician does not follow out the 
plain and natural line of treatment which la Indicated and expressed in 
the word "rest" that he will inevitably make failure, should Dr. Lanpher 
give the medicines as he states he would, certam it is the lacking in- 
terval of time would debar the posaiblUty of obtaining rest as demanded. 
Now then there is another thing he said, the surgical treatment of trau- 
matic neurosis, if I understand this is a psychical trouble, tdtuated In the 
cortex of the brain, what could surgical interferenco here do, trephine 
or atlll worse take off a section calvarlum, slash the cortex and cure 
traumatic neurosis, radical is It not, but then what could you expect when 
In that condition where we had abscess of the brain or the old antiquated 
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etmdltlon kiiuwii &s rauiuuiiliaaeumul ufrebii take uut the softi^ued iitaia 
auft hoped to (mut n Ponclltlon. Again our friend lias removi.'d the Gaa- 
yerian gaugllou. heaven knows what else he will touth. But tJiiiuk good- 
ueaa clelly has placed L'ertaln t'lements connected with the uei-ebral raaas 
which it ie lnipoB^bl(> for him in the nature of things to louch. We have 
II hody which Is Bltuuted in the cella-turdcii bounded on foui- comers by 
(iHBeous pillai'ii firmly held in phice by pfolongatlons of the diu-a-mater 
calied the iiitruiiity body. Thnulc heaven Emory can't toueli this. Again 
eituated away in tlip interior of the bniln upon the base of the "lyra," 
a little gland described Des <.iarte. as the seat of the soul called the 
■■pineal" gland. Thank heaven Emory hae not ruthlessly torn this asunder. 
To be brief no realm of the brain Is sacred to his touch. "Cacothes Oper- 
andi" Is best that can characterize his treatment. Concerning trephining 
of the Bplnal coluiiiD I am free to confess to having had nearly tlie same 
results which he has had In that operiition. I have performed it several 
times. But tlie hijuries were transverse and my patients passed to that 
unknown land froiii whence travelers never return. With regard to treat- 
ment I wish to say this, concerning my gtylng eerebrlne and medalllne, Uiat 
I have never yet prejudged the opinions of any body, and I will never do 
It; In connection with scientific subjects. When Dr. Hammond's theory up- 
pealed to my reason and I sat dovm and studied the process under which 
Hammond made his animal extract I was sceptical, but was willing to 
tniBt There is neither sense nor Justice In condemning Oiese things be- 
fore we know what we are talking about. There is no person living, no 
mutter how Inslgniflcant, who cunnot revile any object and subject how- 
ever sacred. I do not say that cerebrine Is sacred at all, but why should 
you condemn Dr. Hammond until you know whether he tells the truth or 
not. No matter what Hammond may liiive been In the past or what he 
has done In the present or what he may do in tlie future, certain It Is that 
he is a man who wears a. No. 8 hat and has e. great deal of brains and has 
taught more than ii great many like Emory. For I knorv that I have re- 
ceived on mofe than one occasion excellent thought and rare good sugges- 
tions from this sonrce. iind I am free to confess that I admire Hammond. 



CLINICAL REPORT. 

By Gho. IJllAFFHB, M. D.. Surgtcjo L. I. Railway. Briioklyn, N. V. 

In collecting material for this report six hundred circular 
letters were sent out. They were addressed to chiel surgeons, 
presidents, general managers and superintendents. In response 
two hundred and twenty (220| letters were received. Of this 
number one hundred and ninety (190) were letters of extreme 
courtesy, while the remaining thirty (30) replies related the 
historj'' of but sixty-one ( 61 ) cases. 

One reply contained a full report of an interesting expert 
examination for an alleged injury made by two well-known 
surgeons. Plaintiff brought suit and finally recovered a judg- 
ment of $30,000. 
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This was some fifteen years ago, but it was a famous case, 
and I have considered it of sufficient value to lay it before your 
committee, and trust it will find a place in the transactions of 
this society. 

I have not considered it wise on ray part to burden this 
paper with anything more than the dry facts contained in the 
clinical report, a summary of which I will now give you as 
briefly as possible: 
John H. Bergen. Esq. 

DgaH Sir: In pul-auance of the ocdei' of Ihc < 

oxamination of Lhe (lerson of Majoi- John T. H \ 

report that a^ the resiUtof that exaiuinatioD we tind: 

Fij*M(— That the patient was in an extremely oervous condition, which 
niig-ht be determined hyaterical. 

Sceoiid— To test bis memoi-y we allowed liim to teli his own story in his 
own way. He staled that "he had a jiain in the hack, running' down his 
legs and then up the spine to his shoulder blades. That he can compare it 
to nothing' but pins aud needles sticking into him: that ho has a headache, 
but when theEa pains, not like a galvanic battery, hul like electrieity or 
like pins and needles sticking Into him, comes on when these headaches 
leave; that tbeso pains Boraetimes run from his feet up to bis waist and 
thence i>etween his shoulders; before that he had a feeling as though a drop 
of water falling about three inches fell on this portion of his iiack. Since 
these shacks have come on he has not had that feeling of dropping' water. 
Rubbing relieves him. They put bottles of hot water to his feet, but they 
do not warm him." During the giving of this description nervous shudders 
ran over him at times. 

TTtird — He has a fresh, ruddy look, good color of face, hands, good 
uolor under tinker naita, good color of ears. He luis nol tluit pretruUurely aged 
look that incurable spinal disease gives. 

Fourt/i^Mc does iiot gpread his feet in witlhiiM/ to get a broad support, as 
he would if there was partial paralysis of sensation, as we should expect to 
And in incurable spinal disease. He walks with a cane, holding it in front 

Fijyi — He curves bis back in walldng, also his neck; in incurable spinal 
disease they carry their hack straight and their neck straight, as ^ an iron 
rod was run through their spine to prevent jarring the spine, and thus increas- 
ing his agony. 

Sixth — We wished to test him by going up and down stairs, but was 
refused, the patient saying he had to be carried. We would respectfully suggest 
that bis house should be watched to see what he does when we are not there. 

Seventh — To the sense of touch there is no difference in the feel of the 
legs; both (eel colder than healthy skin. 

Eighth — To test whether he could bend his back without pain, we had 
him sit straddle of a chair to ausculate his hack, fie bent forward, curving 
his spine, thus negativing the permanent disease of the cord. 
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NuiUii—To see if he uould trust his spine we bad liim walk round the 
space between hia bed and bureau, with the chairs intervening, which he 
did, tuminy iimiing (/wm, placing the hand on the chair or hui-eau to steady 
[ himself as he came to them. 

Tenth — We placed a button on the floor to ask him to pick it up: he did it 
f by usinsT bis cane lo steady himself and yettiny dnwii on i»ie knee, but not 
i keeping the -'iron rod spine and neck:'' '^he fiexfd his head and bodytosecU." 

Elevaith—He complains of pain in one spot on the dorsal vertebra, 
corresponding to the attachments of the ninth and tenth ribs, but pressure 
along the course of the back over the ninth and tenth rib* on the left tide he 
€!Omplained of patn. The same on the correspond in g part of the right aide, 
spreading the pain over too great a surface 

Tvxlfh~H& has no difficulty in the retention of his xirine iiud never hilB 
I had during tlie whole aiiitinuaiwe of this injiiiry. 

Tkh-teeiOh—Mis memory is good; lie does n 
nen, but his ideas are well expressed. 

F(nirteeiith~We had him write in our pr( 
by him. The last sentence, "I want to go 

copy made for him hy his friend, Mr. C 

dropping at the letter in the i>art without uopy, as we should expect to find 
«rere there progressive disease of the epinal chord at this late day, 

Pifteenlk — There has been no fmiviilsioiis. unless they should claim 
;ee "hysteric attacks'' as such. 

SixUenth— Pulse !IK strong, second examination after the excitement of tlie 
itnination S4. 

Seventeenth — Measurement of chest, 3fl inches; leftside. Hi; right ^ide, 
Ibi around on a line of eneiform cartilage. 

JXjfeteeiitfi— Measurement of chest around line of the nipple left, 18; 
right side, 19. 

^iiief e«j I !/(— Auscultation and percussion shows respiratory murmur 
fully restored and the lung is freely performing its duty through the whole 
of the left lung. 

Twentieth— No depressiim of ribs /ownd, as we should expect if the ribs 
had been driven in on the iung. 

Twenty-first — Juvring the spine causes intense \)b.\u in the degeneration of 
the spinal cord. 

Dr. Hutchinson percussed his client on the back of it thoiwighly and l/iere 
would be no complaint except when he was over the so-called tender spot. 

Tieenty-sefAynd—Dr. Johnson diverted his attention by getting him to 
int while listening to his chest in front, and while steadying his head 
I against the chest hy pressure of the hand on the back, and keeping him 
repeating the counting as the head was carried over different portions of 
the front of the chest the hand was at times pressed Srmly on the so-called 
tender spot and while his attention wax diverted by counttny he did not notice the 
firm presswre. As noon as he wan allo'iced to set or revert he teould compl-in of 
great Undemess there evenwh^ the fingers were hardly touching the place. 

Tweiay-lkird — Dr. Johnson, in carrying his head from point to point 
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over the front of Ihe chest to Usteii, would have hie band preseing on the 
back and would suddenly remove hie head, thereby jarring' hia spine, and 
there would be no complaint of pain, this sudden ckanginy, in true defeneration 
of the spinal cord, would taiise ffreat pain. 

Twenty ■fourth—QT. Hutchinaon developed it still more thoroughly, with 
the patient stripped; he had a tape measure and measured around the cheflf^ 
on a line of the bottom of the breast bone, telling roe to keep my finger 
firmly on the breast bone, to look at the mark; he held firmly the tape 
diretily aroimd the so-claimed diseased vertebra and compared the measurement 
of the, diseased with the sound aides, and whilst the patient and physician 
thought we were measuring to get the exact measurement of the chest — that 
is, the changes that had taken place from the claimed injury of the chest, 
he was drawing the tape firmly over the so-caUed diseased portion of the 
spine. After apparently having made a mistake In addition, IS* for right 
aide and 18 for left and only 36 inches for the whole measurement of the 
circumference of the chest, he held his own hand on the diseased point, with 
the tape drawn tight, and bent round to see if I was making a mistake in 
my central point in front. To avoid the possibility of a mistake the ground 
was gone over above on a line with the nipple and measurements i-ecorded. 
We again came back to the tender portion of spine and measured, keeping 
the tape firmly drawn «o as to get the compariscm of the lico sides aeairately. 
During all this wncertniniy of the exact disproportion of the sides firm pressure of 
the tape was kept on the tender point wUhmit complaint. 

Twenty-fifth— The body la well nourished. The muscles firm. No 
apparent wasting of either limb — we did not measure them, as his fi-iend, Mr. 

(' , was on the anxious seat lest we should tire him, and from the 

general appearance of the man we did not deem it absolutely necessary. 

Twenty-sixth— H.\s friend, Mr. C , volunteered the statement that 

■'he had not had an erection of the penis since the injury.'" 

Tieeiily-seoenth —Aa a conclusion we do not think that this is a case of 
incurable spinal disease, but one of those nervous cases of hysteria, resulting 
from long continued worry, often seen in railroad cases: it ia corroborated 
by his mournful expression, "Dr. Freer said T was afraid." which hia friend, 
Mr. C . said he was continually repeating. 

We think this case will rapidly recover as soon an settled, under simple 
change of mind and country air. 

John G. Johnson, 

Jo. C, HOTCHENSON, 
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CHAPTER I 



Miscellaneous Papers. 



, Report of a Case of Contusion of the Abdomen and Back, 
Followed in Five Months with Intestinal Lesions. 



[By! 



'. KVH, 



vjlle. Tenu.] 



On the fveniug of Nov. 19, IHlKi, I wua taUed upon to attend Mr. U. A. 
1 UcA., a brakeman on the Hendereon dlvlslou of the LouiavDle Ik NaebTlIle 
f Kailway, who had been injured nwir Guthrie, Ky.. on the morning of Nov. 
[' 18th by falling between the engine nnd cara, bia body being caught between 
I Ibe bumpers of same. 1 learned from those who flrat reached blm that 
I when estricAted he was unconsciuus and remained tia for several hours. 
I He was taken to Guthrie, Ky., and there attended by a physiciiiu until the 
^ next day, when, by hie urgent request and tliat of his family, lie was ro- 
to Mb home In NnBhville. The phystrian who attended him gave 
ft him etitnulauts and a hypodermie injection of morphine 1o relieve pain. 
• ■When seen by me he was still suffering from shock, and complained of 
ft-great pain in abdomen and back. He stated that be had had several vomlt- 
King spells, and those who were with him remarked that the matter vomited 
of a dark eharaeter and of an unpleasant odor. I asked how long 
i vomiting commenced, and was informed it took place about three 
■Ittours after injury. Stimulants bad been freelj given during his trip, and 
■vomiting had occm-red Boverai times during his jovtmey. As Boon as pos- 
Kldble I began an examination of back and abdomen, but was deten-ed from 
w by his complaining of extreme nausea, followed by a dark and 
liioffensive emesis of ;i atercoraeeous character. When vomiting ceased and 
|(|)atlent became quiet, as careful an examination waa made as poaslble. 
twhl<^ revealed two targe excoriations on back, extending from the ninth 
lorsal vertebra to the middle of the aacrum and running inward to about 
me-balf inch of the transveree procesa of same. No excoriation or even 
ftjednesB could be discovered upon the abdomen, but It was tympanitic and 
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lender lo touch, and so great was Uie paJn elicited that a further examina- 
tion was abandoned. Upon questioning him. I learned that he was of a 
I'onstEpated habit, and had not had an action upon his bowels for ilve or 
att days previous to his injury. His puLse was quick and feeble, 130 to the 
minute; respiration 2S to the minute ■and temperaiure 101 degrees. I 
left one-grain doses of culomel, to be given eveiy three houi-a until four 
doses had been taken, and gave him a hypodermic injection of morphine 
nnd ntropia to induce quiet. I saw him early the next morning and found 
that the calomel had quieted his vomifing for five or six hours, but that 
nfter that time he had vomited the same characteristic matter as before, 
nnd thai no movement had occurred from his bowels. He was very r«it- 
less and complained of a tightnws and great pain In the abdomen. By 
means of a i^ectal tube, inserted as far as possible, an injection of senna, 
salts and oO, in hot water, was administered, followed in two hours by a 
copious action, containing quantities of scybalous masses, to the great relief 
of the patient and my own gratification. Several other actions occurred 
the same day. In the evening the patient was almost free from pain, pulse 
stronger, 102 lo the minute; respiration 22 to the minute and temp,!rature 
100 degives; abdomen flaccid and but little pain complained of. TJpon ex- 
amination, no enlargement of abdominal viscera could at this time he de- 
tected. I placed him upon a tonic treatment of strychnine, phosphoric 
add. etc., and ordered a restricted but nutritious diet. An unguent In the 
ir.eantfme had been placed upon back, but excoriations upon the third day 
looked angry and began to tahe on an ulcerative action. Four or five large 
superficial sloughs were removed on the twelfth day, but under antiseptic 
treatment the wounds did nicely and were entirely healed at the end of 
Ihe fourth weelc. The patient during this period made a very slow and 
tedious convalescence and complained every now and then of colicky pains 
of the bowels, although they were regular, moving once each day: attended 
with no pain at stool; pulse ranging from 85 to 98, respiration from 20 to 
L^J, and temperature from 99 to 100 degrees. Although quite weak and suf- 
fering with occasional colicky pains, he was enabled to sit up for a short 
while at the end of the fifth week, and to walk about the room at the end 
of the sixth week. Repeated examinations failed to discover any fracture 
or dislocation of any of the vertebrae, and the patient's history was not ttiat 
of atrauma or tuberculosis. His appetite had at this time become fair, and 
he was enabled during the eighth week to be driven to my oftice. At this 
visit he stiU complained of colicky patns, and. attributing them to fermenta- 
tion of food, I placed him upon lacto-peptine, bismuth, etc.. followed by 
willow charcoal, but he received but little or no beoeflt from them. These 
colicky pains liecame more severe and fi'equent, and at Umes he 
suffered greatly. He visited me again two days later, stating that the 
ntght before be had been taken with a severe pain In his bowels, and that 
on awakening he had been startled by hearing a gurgling sound in Ms 
bowels, which was followed by knotting of same, and which he could dls- 
tluctly feel through the abdominal wall. During this Tistt and Just before 
cxarainaHon was commenced, he was taken very sick, placed upon the bed 
and abdomen exposed for inspection, and, as there were several of my 
professional brethren In the office at this time, they were called In to as- 
sist me In conducting the examination. A violent cramp came on. and not 
only could we feel, but distinctly see the knotting of bowels through the 
abdominal wall, confined to the hypogastric, right and left lumljar regtons. 
These symptoms lasted for about one minute, and the patient suffered great 
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r pain dmicg that time. Consultation was called In and piitieiit closely 
I watched. He stiU continiietl to have one action every day and complained 
lo pain at defecation. Every remedial agent ihat could be thought 
r suggested was tried and diet restricted, but to no avail; patleut still 
at times sufCprlug with the above symptoms, which could only be relieved 
by large doses of opium. This state of aCCalrs continued on and off dur- 
ing the whole of the after treatment. About the twenty-third week, finding; 
I his condition not improving, and believing a change might benefit bira, 
1 with the consent of my consultants, the patient was sent to the country, 
[ where be remained for two weeks. To our great dlaappointment, uo chuuge 
f for the better occm'red; bui, on the contrary, his condition gradually grew 
»e, and the symproms above described became more fregueHt and pain- 
1 fill. During the whole of UiIb time, when tbc patient was not suffering 
I from pain, he was enabled, though very weak and feeble, to sit tip or walk 
I about a little. Upon his retm-u to the city he was brought to mj- ottits- 
I and stated be bad noticed a few days before leaving the couutrj- a barJ- 
[ nesa in tbe lower part of the abdomen. Upon examination I found an iu- 
I dm'ation in the hypogastric reglou, extending luto tbe left Inguiuul and 
t teacliing to the left lumbar. There was no particular palu upon examina- 
tion and no fiuctiiatlon could be discerned. Thinking Iliat an abscesB was 
forming 1 ordered hot fomentations to the parts and visited him the next 
When I saw htm I found induration softer and thought 1 could dls- 
f cover some fluctuation. That evening I was hurriedly telephoned for, and 
s informed that the patient was suffering excruciating pain, but upon ar- 
[ rival found btm entirely relieved, examination revealing tbe fact that ab- 
BceKs bad ruptured and was running freely. Fomentations were continued 
and abscess still discharged freely. Tbe next day, upon examination, the 
aperture was seen to be about one-fourth of an Incb in diameter; while 
I was there spasm of bowels came on, accompanied by a How of pus, fol- 
, lowed by gases of a decidedly faecal odor. Diagnosis of listulous opening of 
L JnteKtlne fully coulirmed next day by discbarge of faecal matter, as also by 
I «nell of onions, which had been eaten the day before. The condition of my 
' patient, whlcb had at no time l>een good, became much more unfavorable; 
pulse weak and vitality low. By consent, patient was removed to hospi- 
tal on April 30, 18D3, and preparations made for active measures if deemed 
necessary. Notwithstanding the dietetic and medicinal treatment instituted 
he gradually grew worse, and by advice of consultants I made an opera- 
tion upon him on May 4th. When abdomen was opened it was found that 
f tbe external opening led into a dstidous tract about eight Inc^bes in extent. 
hrunnlug In a direction upwards from middle of the hypogastric, through 
I, a portion of the left inguinal to left lumbar region. The Ileum was firmly 
p bound down to the tract by adhesions and considerable force was required 
J separate it. Three openings of tbe Ueum were brought to view, all of 
I jtrhlcb communicated with the fistidous tract. Two of tbese liad ulceriited 
1 almost three- ijuartere of the circumference of tbe gut, while the Intestines. 
I ^liove and below, were greatly distended. These openings of the ileum 
I occurred at its lower portion, about eight inches from lleo-caecal valve. 
I About twenty-four Inches of tbe gut was excised, and operation for uniting 
I Qsam to colon determined upon. Tbe patient sank rapidly, and, the lower 
I segment having been sutured together, the patient being now in a dying 
r condition, the upper segment was brought out to right inguinal region so 
o form an artificial anus, and the abdomen closed as quickly as possible. 
[ The patleni survived the operation twenty-four hours. 
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-Vii iiutoiisj- was mado four hours after death, on May 4tli. Special 
ntti'ntlon being pnld to the aolar plexus of nerveB, aa my dlagnoBls, In 
which ray consultants concurrL-d. was concussion of said plexus followed 
by Inflammation. The inteatlnfti were markedly distended, especially the 
lai-go ones. The tract was measured and found to be about sight Inches 
fn extent, and large scybalous massee found hi large Intestines. The solar 
plexus and Splanchnic nerves were found to present inflammatoiT evt- 
dencps, and the mesentery of large atad small Iniestlnea a similar con- 
dition. Just below the solar plexus, on the left side, was found a sphacel- 
ated space, one inch In drcumference, and the peritoneum, which we ex- 
petted to And thickened, etc., was contrary to our expectations alniosl 
normal in condition, save in the portion around flatuloua tract. No fracture 
or dislocation was found, though carefully sought for, and all the other 
abdominal vlB<;errt found In a good condition, save evidences nf slight in- 
flammation. 

When we take into consideration the length of tirap elapsing before 
any definite pathological condition manifested Itself, save those of oc- 
[■aslonal colicky pains and cramps, I think I am safe in concluding that 
there was at the time of the injury no lesion of the bowels or undue Inflam- 
uiation of the abdominal viscera. If there had been, they would have 
iuevitiiblr pi-eaented tliemselves long before they did by unmistakable 



When we review the literature of inflammation, we ascertain that It 
spreads by either continuity or conMgulty of structure, through the 
lymphiitlcs or blood, or finally through nervous agi-ncy. Now I ri-ason. 
had it followed the first two methods, it would have shown Itself by 
symptoms marking hucIi progress, but as before stated, these did not ap- 
pear. If through the Mood or lymphatics, phenomena peculiar to this 
morl^ld conditions ought also to have been detected, but they were con- 
spicuously absent; and as we are confined to the last of these methods. 
viB.; nei'vouR agency, and as it Is so subtle in its action, I shall unhesitat- 
ingly pronounce this as the avenue tiirough which it pi-ogrosHad. Yes, I 
believe that the sohir plexus, through concussion of its fibres, etc., formed the 
origin of this trouble, and fi-om this as a center, inflammatory action spread 
tlirouph tlie various nerves which issue from It, carrying its banerul in- 
fluence also to those nerves which are received into this plexus. Viewing 
the anatomical eoustniction of this plexus, we find it consists of a great 
network of nerves iinrt gangha, which receive the great splanchnic nerves 
of both sides and some fllameiitM from the right pneumogastric, and dis- 
tribute these branches to the viscera in the abdominal cavity. One of 
Its branches, the superior mesenteric plexus, surrounds the superior mesen- 
teric artery and distributes nerve fllaments which supply all portions that 
i-eceive this vessel. 

The intestinal canal contains un automatic motor c*nter within its 
walls, the plexus myentericus of Auerbach, which Ilea between the longi- 
tudinal and circular fibres of the gut. It is this plexus which enable tlie 
intestines when cut out of the body, to execute, apparently spontaneous 
movements for some time. If this center is not affected by any stimulus, 
the movement ceases. This condition being termed aperistalsia. When 
blood, contalnhig the normal amount of blond gases, passes through the 
intestinal blood vessels, the quiet peristaltic action of health occurs; called 
eupistalsis; that is, provided no other stimulus be applied to the intestines. 
Alt at I ni nil therefore apphed to the above plexus. Increases peristalsis. 
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r which frequently becomea very violent, causing evacuatiou of the c 
I of the large gut and also producing apasmodic contraction of the muacu- 
latnire of the Intestines. This condition being known as dyperiatalata. The 
coutinunl application of strong stimuli, produces Intestinal pareala or ex- 
haustion, which finally results in complete paralysis of the intestlnps. In 
this condition the iatf^stines are greatly distended, as the paralyzed muscu- 
lature does not offer sufficient resistance to the tntestiua]. gases, which are 
expanded by heat. This condition being known as meteoriam. 

The action of the Bplachnic is four-fold. FlrMt, it is the inlilbltorj' nerve 
L of the small Intestines, as long as the clvcularion Is undisturlwrf and the 
J. Mood In the capillaries does not become venous. When this latter con- 
bdlUon takes place, stimulation of the splanchnic increases periatalsls. Sec- 
id, It contaiu« Inhibitory fi.brea which are easily eshausted by venous 
p conditions of the blood; and also motor fibres which remain excitable for 
a long time; as after death stimulation of the splanchnic always produces 
peristalsis, similar to stimulation of tlie vagus. Third, It Is the vaso-motor 
nerve of the int^tinal blood vessels and thus governs the largest area in 
the liody. When stimulated, all the vessels of the Intestines containii^ 
I mnseular fibers contract; when divided, they dilate. Lastly, it is the 
I Bensory nerve of tht- intestines and under certain circumstances rfvcs rise 
I to very painful sensations. 

It has Ijeen known for a long time that injuries or diseases of nerves 

I may act as pifdisposing causes of inflammation and its results, by dlralu- 

I Ishlng the mitunil powers of tlaaue to re^t estemal influeucea, to which 

they sire frequently and unavoidably subjected. Thus, after injuries of 

t tbe spine, slougbing of the paralyzed parts tates place by influences iil- 

■ most imperceptible, and which In health would have never tal«en plact'. 
rCarbuncIe, a disease in which Inflammation enacts such a prominent part. 
C'appears to be frequently associated with dhibetes, which there ore great 
(■ireaBons for believing to be an affection of the nervotis system. 

Some very Interesting experimorTts conducted by Dr. Meisner seeiu to 
P:«how further that certain nerves exercise n peculiar trophic fimctlon, and 
Llliat lesions of such fibres may he the immediate cnndttinns of tlie purls 
I supplied. 

Now, if I am con'ect In my diagnosis, that there was first a concussion 
|'4)f the solar plexus (and when I first saw my patient he was suffering 

■ gn'atly from sUocki, foUoweil by Inflammation; wi> can readily see how ai 
wtest, from sensation traveling to splanchnic nerve, we could have the In- 
fehlbltQry action of this nerve upon the inf&stines, prrducing symptoms of 
KtBtcbtlual obstruction, etc, shown by stercoraceous vomiting, etc,, and 

iiow under the influence of Inflammation, the venous blood flillng the capil- 
KUrie* and stimulation of the splanchnic continuing, Increased peristalsis 
llook place, as exempUfied by the colicky ^alns, etcT; and as greater stimuln- 
as brought to bear upon this nerve, spasmodic contractions ot the 
Knmscnlature of the gut occurred, shown in the knotting of the boweils. 
1 and felt through the abdominal wall at various times. Now after a 
■^ven length of time, these conditions steadily going on, by continual stim- 
tslus, Intestlmil paresis occurred. Complete paralysis first affected the 
Blower part of the small intestines, which through infiammatory condi- 
l rions, resulted in sloughing of the Ileum, producing the three openings 
(iibove described, the formation of a fistulous tract, and an external open- 
a the hypogastric region, much in the same way as carbuncle makes Its 
I appearance !n diabetes. And, that finally, complete paralysis of the 
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whole intestinal canal supervened, aa revealed in the distended condi- 
tions produced by intestinal gases, nnd further b.v scybalons maaaes In the 
lartre Intestlnea, the paralyzed gut being unable to eyncnate Itself . 



DISCUSSION ON DR. EVK'S PAPER 

Dr. W. B. Outten stated tlmt this was a paper which should not go 
without discussion, especially n-hen the doctor's lucid explanation of bjs 
case was taken Into consiilpratlon; iinri for the further reason that one of 
the subjects of the annual meetings of tile iissoclulloii le to bring forward 
for discussion a class of cases corresponding pxactly wltli that reported by 
Dr. Eve. "It Is a nire impcr. Regarding railway injuries it will be touuil 
iliat so far as the American sui-geon is concerned in comparison n1tli his 
professional confreres across the water it is frequently seen that we are 
away behind. Tliere Is a condition deacrllMtl by the French, and the ame 
is not far distant when It will be almost as freely discussed in connection 
with raUway injuries as the so-called "traumatic neurosis," that eondition 
described by Dr. C. L. Courtanet of Kouen called "entasis," which means 
"stretching." This condition was fi-eiiuently observed after railway In- 
Jnries, with which doubtless moat of the surgeons present were familiar." 



The Relation of the Railway Surg;eon to Public and 
International Hygiene. 



[Bj-S 



a] 



The object of this paper is mainly to present a few observations In 
regard to the position occupied by the railway surgeon In relatirm to tiie 
legally constituted health otHcers, and to direct attention to the enlarged 
sphere of usefulness, now inviting our attention, In protecting the wel- 
fare of the public and our railway corporations, while exercising n salutary 
guardianship over tlie sanitary Interests nt both. 

The railway is a public ciirrier, ailTI iis such la responsible not only r()r 
the lives of the persons it carries, but also is bound to protect its patrons 
and employes from any of the dangers to health to which they might be 
exposed, and which with a reasonable exercise of precaution it might be 
possible for them to avoid. The riillway hiis thus direct relations to the 
individual, the municipal and the national well-b^ng. The sargeou aa a 
paid officer of the railway has i-eaponsibilitles the same as the company, 
which employs him, so far as the health of the Individual or tlie general 
pnMic is concerned. Thus his relations are primarily as a si^geon to take 
charge of accldentjil Injuries, to attend all cases of sickness aumng the 
employes committed to his care, and to prevent injuries whether surgical 
or medical. The latter duty places upon him In a measure the work of a 
health officer for the railway, whose special Interests he guanls. This 
means prevention In its widest application whether to the sanitary ap- 
pliances and ventilation of trains, the obsen-ance of hygenic principles in 
the eonatruction and equipment of stations, the water tanks, closets, etc.. 
both on ears and at stations, the character of berths In sleeping ears, as re- 
gards freedom of blankets from Infection, etc., the supplying cars witb 
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' good Tentiladon, the thorough deaxiBing of coaches at proper hiterTftls, 
and the disiMecting und cleansing of cars, which have carried ImmlgrantB. 
I may add to this the arranging at certain railway points for detention' 
bnlldings, where, as In the case at those places, where there Is an Inter- 
change of railway traffic between American and Caoudlon railways, and 
a eonstanr liability for immigrants to be thrown ou the care of a railway 
company by the health authorities of either of these conntries. 

Exception may be taiien to the rather lengthened list of duties, which 
1 havfi mentioned by those who think that our serrices should not cover 
such a wide range, bnt the experience which some railways have bad in 
the past has emphasized the Importanci' of the i-aihvay Hurgeon being at 
all tlmen ready to advise in matters where hamionious co-operation be- 
twpcn municipal iind national health authoritlps with rho i-nOway corpiira- 
ttou is defdrable. 

If we are ready to admit that upon the railway surgeon devolves the 
duties of a railway health officer, there opens before him a greatly enlarged 
held for usefulness. In tills age, so marlied with Improvements calculated 
to enhance the eujuymeul of uur homes, there is an unmistakable demand 
for the introduction of the heat appliances likely to increase the comfort 
and healtiifulness of our railway coaches and stations, thus assuring to 
tlie Qiousands who travel the most de^rable hygenic surroundings, that 
can possibly be secm-ed. The haste with which the railway interests ol 
this continent have been pushed has probably furnished some reasonable 
excuse for tlie deplorable n^lect manifested in the lack of attention to 
the sanitary requirements of some railways, but has the time not arrived 
when a cliuuge iu this respect is expected; There is, I am glad to note, 
satisfactory evidence that some of our leading lines are of late years show- 
ing increased Interest in matters relating to sanitary Improvements In 
their property with the hmdable object of promoting the hygemc welfare 
of their patrons. There is, we will nil admit, abundant need for these 
reforms. 

rhe subject of car ventilation has not been neglected, but on how 
inany roads can It be said that a satisfactory system prevallsV Too fre- 
quentiy we notice that tlie only pixivirfoii for the escape of foul and the 
iidmission uf pure a\f to a coach is made from the roof instead of from 
tht! lower portion of the car. It is now generally admitted that the system 
of eai- ventilation that will obtain In the future will be provided with 
lieatiTS placed ondemeath the middle of the car with ventilators on u 
level with the floor for the removal of the foul and cold air by means of a 
conduit Oar lieating by electricity is likely to i-eceivc a trial, l)ui as yet 
we are unable to pronotmce as to Its merits. The traveling pubhc have crude 
ideas In regard to ventilation, and must be taught by rigid regiUations 
forbidding the indiscriminate oiiening of windows and dooi-s, that siich 
actions will destroy the object of any system, calculated to affoi'd a prop- 
erly regulated temperatm-e. Some have suggested that It would be couduc- 

i to the health of all if car windows were mode perfectly flxed with 
rubber fittings ho that they could not be opened. The best niethods of 
Bar-heating have also been carefully debated, but these controveraies hnve 

t sucreeded in removing the healers, which (ienerally stand at one or 
both ends of the coach, where in tlie wise of a wreck they ai-e most likely 
to be the means of thi' car taking (Ire. I beheve tiiat tlie time is rapidly 
approaching when the foul smelling oil lamps and gas as means of lighting 
pnasenger coaches will give place to the Incandescent system, now nwed on 
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aorae roads with tiucli satisfactory results. Mk; we not indulge in. tlie 
tope that the recently introduced method of car heating by electricity shall 
ultimately banish the end heater from our coaches? My experience is 
that railway companies are anxious to provide in these days of competi- 
tion what is safest and most healthful, and that Just as soon ns tbese 
newly introduced methods shaD have passed beyond the range of eiperi- 
ment, we may look for greater improvements in the veutilntlon, heatiDg 
:ind lighting of American coaches. 

Some have suggested tliat conferences between master car builders and 
members of tills asaodation might be productive of luuch beuetit, and I 
feel sure that no member of this association would consider it beyond the 
line of duty to offer suggestions that might result in securing for the travel- 
ioK public coaches, in which a better system of ventilation and heating 
would be provided. Certainly our auggeatlona will be of little avail, unless 
Haslsted by the co-operutiou of our master car builders. 

The sanitary appliances of raUwiiy premises and rolling stock have 
doubtless been greatly improved, but here, also, the skill of the railway 
surgeon as a pmilent sanitarian may be productive of much good. In- 
creased travel has ii-odered jireater atloiilion lo hyuienie aurcouiKiinga nb- 
Holtitely neceasarr. On our Canadian roads there has been great advance- 
ment in these respects during late years. Uur stations are faithfully in- 
spected, and every effort is made to keep the water closets in a sanitary 
condition. The foul odors tliat too frequentiy are complained of, coming 
from tlie end of the cars near the water closets, certainly deserve atten- 
tion. These generally arise from the urinals being too poorly ventUated, or 
from being too nari'ow in the outlet. The remedy, 1 believe, Ues In alter- 
ing their construction so as to make them more open, thus to remove the like- 
lihood of debris collecting to pollute the air. These urinals imd water 
closets should be douched at frequent intervals, say at evei'y divisional 
point passed, by either chloride of lime solution or carboUc add water. 
Same have recommended dry eai'tii closets as suitable for railway coaches. 
Since the introduction, thaniia to American ingenuity, of a method by 
which we may have a durable porcelain -lined vessel for water tanks, the 
danger of drinking water, being contaminated with ice of a doubtful origin, 
may be avoided. The coming water tank for railway coaches and stations 
is likely to be a poiveiiiiu-hned vessel, which CiUi be kept perfectly clean by 
having rubber fittings and being kept securely locked down. This vessel, 
placed In a larger one and packed around with ice and salt, will furnish a 
cool drinit of water which has never come in contact with any dirty ice. 
The danger of infection from the berttis and blankets of sleeping cars is 
worthy of consideration, and the railway companies which can offer to the 
public assm'auce that nothing that sanitary science can suggest is left un- 
done by a thorough system of disinfection to secm-e, as far as may be pos- 
sible, perfect immunity from danger, will acquire and retain tlie fullest 
confidence. On those routes wliicii are patronized by phthisical patients, 
while en route to Southern and Western health resorts, is there nut a dan- 
ger that by the careless treatment of the sputa of such persons the germs 
of that dreadful disease may be dessemlnated ? I would suggest that to 
railway surgeons should be assigned the duty of seeing that the porters 
on the cars of these routes, to whicli I have referred, are properly in- 
structed in the use of some of the well-known methods by which all dan- 
ger from the spread of the bacilli of phthisis may be avoided. 
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our Canadian pi-oyinoee, and I liave no doubt tiie same law obtains 
In thiB country, all iiersons suffering from, or wbo are known to have been 
exposed to, any contagloue disease, are forbidden to use a. public convey- 
ance, but In spite of tbese rejfulations there Is too frequently reason for 
believing that Infection is spread through. lack of attention or willful, may 
I not add criminal, careleaauess on the part of the traveling public. While 
It would be probably too much to expect that ticket agents should require 
I a healUa certificate from travelers. It would be well for railway autbotl- 
I ties to let the public understuad that persons who persisted In needleesly 
' exposing their trareliug companions to the dangers of contagion are, in 
every instance, unlikely to escape legal prosecution. Probably this apathy 
on the part of the people may gradually be removed as the principles of 
hygiene become better understood, and to thin end the introduction of the 
aiudj of sanitary science in our public schools cannot be too hlglily com- 
mended. 

The proper cleansiug of cars might be done advantageously by per- 
sons working under the supervision of Che railway surgeons. We are all 
familiar witb the fact that persons employed where dust largely prevails 
are often greatly Injtired thereby, and the resplratoi-y organs frequently 
sufCer irreparable damage from such causes. Is there any remedy Ukely 
prevent our railway coaches, when used on long nms, becoming hurtful 
Q their occupants from the accumulation of dust therein? A Canadian 
I railway, which boasts of its through trains from ocean to ocean, takes Uie 
precaution of removing all passengers and band baggage from tbe train 
[ ' at certain points, and subjects each car to thorough deanslog, and. If 
1 necessary, fumigatiou, and these precaution for the benefit of the passen- 
gers are highly appreciated. Those cars which are used not by immigrants 
' alone, but by persons who eat, sleep and pass the day and night therein, 
should receive particular attention. For these, thorough scrubbing with 
hot carlsollc solutions, and afterwards fumigation, are necessary. Sul- 
phur, the first disinfectant used by the ancients, still holds a first place for 
successful fumigation, and is probably the best agent we possess for purify- 
ing the atmosphere of cars, or for disinfecting bedding and clothing. 

There can be no fault found with our national health authorities In 
carefully guarding those railway points where persons coming from any 
district where infectious diseases exist, or who are themselves suffering 
from such diseases, are likely to enter tbe conntiy. 1 can assure you that 
the Canadian health authorities are Just as anxious as those In this coun- 
try to prevent the spread of infection, aud are always ready to heartily 
co-operate in any measure, no matter how stringent, which has for Its ob- 
ject the stamping out of disease. And In the case of any epidemic, our 
authorities are as determined to prevent the spread of the contagion across 
your borders as to limit its ravages within our own bounds. In these mat- 
ters, as well as in all others, may the harmony and good-feeling befwepn 
these two nations never be disturbed. At those points where Canadian and 
American railways meet the railway surgeon, by hearty coK>peration with 
tbe health authorities, white guarding the interests of his own company 
from unjust discrimination, may do raucb to promote the welfare of those 
unfortnnate enougli to be quarantined, and at the same time afford the 
public health authorities every means of carrying out the regulations nec- 
essary to the public weaL 
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The railway corporadonB are, I believe, gradually belug brougbt to rec- 
ognize the necesBlty of acknowledgiiig its aurgeona as persons wbose qual- 
itlcations as medical men adapt tbem lor a wider range of usefulness 
tlian merely to take charge ol accidental injuriea. The niilway surgeon 
who accepts tbe Increased responBiblllty of protecting the health, not only 
of the company's employes, but also of the thousands who throng our rail- 
way coaches, will have abundant opportunity for the exercise of his skill 
as B sanitarian In promoting the safety and well-being of the traveling 
public. 

I shall not attempt to adduce any formal conclusions from the few ob- 
servations I have made in this brief treatment of a subject which, I am 
well aware, deserves more importaut mention than I have been able to 
give it In this paper, but I shall trust what has been safd will lead to a 
dlscuBBlon more fruitful In results than anytlilng I eould possibly otter. 



Superheated Steam as Applied to Ships and Railroad 
Coaches as a Germicide. 

[By SnBQBOK Joshua Chitwood, ConneravMlc. ind. 

Dii^ease has claimed a greater number of victims since "the vfipored 
force" has pushed and pulled with all the energy of a concentrated power 
whicli Is only auniassed by the mysterious elec&Idty itself Thau ;iU ritlier 
causes combined. The loss of life upon the tented field has not been 
nearly so extensive by "shot and ahoil" as that resulting from the many 
diseases Incident to the surroundings to which the soldiei' was exposed. 
The medical profession should recognize these acknowledged and ad- 
mitted facts in office and conclave, and in recognizing them should take 
measures to lesson the evident disproportion in the casualties of the civil- 
ized world. The medical profession is expected to be stationed upon the 
towers of public safety and protection, and the members of that noble 
calling may profitably devote a portion of the time consumed in society 
deUberations to the study of means of aUevintion, relief and cure ot the 
large percentage of tbe human race, who at this time are so much In need 
of assistance. 

Indian or Asiatic cholera lias In oil probability existed from the hiiiu' 
ttiat the deep ganges first started on Its long march to the sea; in other 
words, from time Immemoriiil. Bn( recorded observations only extend 
backward to the years 1774 and 1775, at which time, we are informed, 
the lurid lightning of 1(h dread artillery lit up the then Inhabited world and 
a periodic di'Vii.siation of humanity was inaugurated whicli, in defiance of 
the InveatlgBtlon and skill of the greatest medical thinkers of either 
tlnent, has claimed more victims than have been siici-itif-ed 
foes of human lite. 

Let us halt for a brief space and contemplate the ravages of the 
rible epidemic; 
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Ou the gloomy Held at Poudicherry 60,000 faces were Bhrunken and 
blackened by dGath in u single day. 

■We observe its tuHrcli fi-om a safe historical distance of more than one 
hundi'ed years and see it enter Madris, which was almost depopulated, and 
in the year 1817 it suddenly and without warning appeared at Jesaora and 
Ben^ and a teri-ible quota of tlie unhappy populace was demanded and 
contributed to the dreaded foe. 

The disease nest commenced Its mmch and passed rapidly alone the 
coast of Coromandel, and in Bemoris alone 15,000 submitted to the deadly 
eonqnerer. 

Fnlly one-lialf of Gen. Hastings' splendid army of 18,000 well-equipped 
and piched soldiers succumbed to the malady. It next scaled the bigheet 
mountain peaks of Hindostan and Nepaul and exhibited a fatality in the 
greatest altitudes fiilly equal to the deatruetion of life displayed In the 
marshy plains 4,000 feet below the lofty vales. 

Calcutta was visited by the epidemic In 1827, at which date It receded 
from the front and returned to its first starting place. After replenishing 
fresh BuppUes of its exhausted powers It soon began nn energetic march 
to the heretofore ignored territory of Africa and Europe. Orenburg was 
attacked In the year 1828, with fatal restdt to many of its Inhabltanta. 
Nest the Caspian sea was reached by its advandug columns, which dte- 
rcgiirded the stui-dy, towering heights of the Caucasian mountains, and 
thousand of the stout and i-ugged mountaineers succumbed to the virulence 
of the epidemic. The mountain streams were all Infected with tin- choleni 
poison and the fish were found dead in great numbers. Nor were tbe 
domestic fowls or wilds lilrds spared by this foe to human life. 

Mr President, In tliis hour of threatened return of cholera to our 
shores, at this time when all eyes are turned with anxiety towards the 
east and are awaiting tidings from the outposts of the onemy, expecting 
(mr videtts to be driven from their posts of honor by the advance guard 
of an unrelenting foe, we as members of the medical profession are ex- 
pected to defend the people from the threatened danger wMch is to-day 
menacing the millions of beings who inhabit the western hemisphere. But 
how are we to accomplish this grand movement and in what manner are 
we prepared to meet this advancing army? We should carefully examine 
our armament and assure ourselves of our ability to act before promising 
the public that assistance and safety which will enthuse them with sufficient 
confidence to aid us in our endeavors. 

HappOy the aetiology of cholera Is no longer veiled In darkness. The 
sunshine of science has dis^pated the dark and seemingly impenetrable 
doad that rested over it and obscured it from all worldy vision. It is not 
now necessary for the poor deluded Indian woman to weepingly plead to 
be allowed the sacred priviiege of being incinerated upon the funeral pile 
of lier husband who had fallen a victim to the devouring epidemic, aa a 
hundred years ago she prayed in order to propitiate her god and stop the 
rdgn of terror with which her people had b'een cursed. 

The cause of cholera has been demonstrated to the full satisfaction of 
all to be the cholera germ tliiit is introduced Into the human organism 
throtigh the nostrils or mouth, which rapidly finds Its way into the ali- 
mentary canal, and after a brief time is multiplied into millions and the 
phenomena of the disease is produced. The seeds of cholera are rapidly 
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comiuunicated by meuufi of iiii' ant! wiiter or boUi, resulting in a fatality 
Hint seems to be lutredltabU'. It feeds upon tlie luatuiial that It creates, 
and thrives upon the vlctlma that (all before its advancing columns. 

The (luestion now arises, how can we I'euiove the pabulum that feeds 
this disease. If we can accomplish this great work we shall be enabled 
to confine the epidemic Ih-IIb own eaatle and thus rob it of all the horrors 
it displays to those who exist oUtrfde of or beyond tlie germ-flUed at- 
mosphere of India, Asia or any other country separated fi'om us by a wide 
luid pathless ocean. 

But Just how the germtt that cause this diseaBe l-uu be deatroyeil withiu 
or nithout their human habitation and precisely liow tlie fuel that feeds 
tile flnme shall tie removed out of harm's way is u iiuesilon that Is not 
easy to answer. Manj- theories have been advanced, but most of them 
afte-,' being tested In the Hre of practical utility have been proven utterly 
worthless aud have faded before the test to which they have been sub- 
mitted and disappeared into the distant vista of the many theories that 
liave precodeil Uiem. J certainly therefore appreciate the respousibilltj- 
that a "theory advancer" is placed in and feel a degree of hesitancy in 
appearing before you in that I'ole. But as the theory 1 advocate is en- 
dorsed by practice and is only claimed by me In Its application In con- 
nection with i-ailroad carriages and ships, I venture llie proposition tiial 
my courage will bo equal to tlie occasion. 

1 define my position to be confined to tlie assertion that heat alone will 
destroy all germs, when properly applied, whether in a drj' or a laoist 
State. But before considering this text let us consider brieHy the very 
Important means that should in ail epidemics be resorted to. I mean quar- 
antine. Although "forty days" has been handed down to us through varl- 
onK changes Incident to more than seven hundred years of past experience, 
and although the origin of the terms itself iias tieen almost forgotten and 
Is sadly misconstrued in its meaning aud is not now in any particular what 
it was when originated centuries ago; yet foi' all that has been said con- 
cerning It, pro or eon, it has ridden upon the rising and falling waves of 
passing centiUT.es, sometimes clearly discermible to the entire world's ad- 
miring gaze aud at other times darkened in the slnbiug billows of ob- 
scurity. But after all the changes and dlfterences of aspect and phases 
presented to tlie mllhons who liave been spectators aud are now num- 
bered with those who are uo more ou earth, the principle is to be ad- 
mired and pmisi'd for the good it has done, for tlie comfort it bus given to 
the human race when all else was enveloped In profound midnight, and 
for the promise it gave of a rising morning sun out of the darkness which 
pervaded the world. 

Quarantine certainly possesses many virtues, when properly and Judic- 
iuusly conducted; biit, hke aU means of real benefit to mankind, it is also 
capable of doing harm to a degree commensurate with its capacity for 
doing good. Coing as it does hand aud hand with commerce, its associate 
seems to be an uucongental companion. Wlien cotnmerco Is Interested in 
the principles which contribute to the pi-oaperity and growth of free and 
unrestricted comnumieation on the sea or land, which connect one nation 
to another in the bonds of trade and trattic, then does quarantine shrink 
from the noisy tolling wheel or rudder and claims seclusion and retire- 
ment from the usual avocations of man. The interests then of commerce 
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and quaraDtiae are quite at variance. "How fan two walk together If 
not agreed?" la a question asked In the divine book. In answer we can 
say it can only lie ticcompllaljed by exercising the principles of "give and 
take." Qviarantiiie cannot be placed as a barrier to the commerce of the 
worid by laying npon her ilie heavy hand of international law Uiat would 
detain her for forty days. This would not be endured by the buaineBS 
spirit of nations, unless it might be absolutely necessary in order to pro- 
tect a nation from the horrors of a fatal epidemic 

In the twelfth century, when the strictest rules of quarantine were 

first inaugurated and were thought to be sure means of confining epideml'cs 

in the places where they first originated, the germ cause of the disease was 

not understood, and the grand principle of disinfectants was Jiot, to any 

great extent, iuTestigated. The microscope, by which the scientists have 

, gained the ground on which they now stand, had not been discovered by the 

J J-ondoti apprentice boy. And when we consider the age that snteceded 

I our present era of advance in the adences It does not appear strange to ns 

] that a coniidete restriction was resorted to when the advance of tho chol- 

em, or any other epidemic threatened adjacent cour.try or state. 

Quai-uutlne undoubtedly was capable of doing all they claimed for it 
when it was conducted upon the forty-day principle upon which it was 
I constructed; but in this age we most bring into requisition the means that 
are known to act upon the other wing of our domain of advancement, for 
it If not consistent with the age in which we live to unnecessarily cripple 
ooi commercial prosperity. We are called upon to secure the benefit 
to both and at thi' same time to iivold the injury to either; like the chem- 
ical imion of two Iwdles to create a new force sufiiciently powerful to pro- 
pel the car of safety over centuries of obstructed accumulation. 

The control of small-pox, slilp fever, yellow fever and cholera is the 
object of the quai'antine law» and regulations of the United States and iB 
contiidered under the heads of seaport towns atid inland quarantine. 

Three out of the four of this formidable quartette of epidemics have 
t)een shorn of nearly all of their once undisputed powers. In fact, aU of 
them, except cholera, aud th^ great work has been accomplished by a 
peraerving enforcem<.int of a systematic quarantine — a quarin tine institut- 
ed and constantly guarded and protected on land and sea. How satisfac- 
tory the results have proven, when these laws were strictly regarded, let 
the records on the medical pages of the three last decades answer. How 
uoBatiBfactoty has been the result of a loose and careless system of quar- 
antine need not be answered by record or word. It is deeply and pain- 
fully engraved on the memory of the survivors of the Infested districts. 
As an example of the lai inland quarantine let us remember tiie dty of 
Oxford, Miss., I believe in 1S76, at wliieh time the inland quarantine was 
raised long enough to aUow the assembling of the state Democratic con- 
Twitlon. Although but a short time was devoted to the proceedings of 
that meeting the rapid spread of the disease revealed the folly of com- 
promising witli the deadly foe when it was too late. An example of the 
results of lax sea quarantine stands out in bold relief in a case where 
twenty head of cattle shipped to England trom a foreign seaport, all de- 
veloped symptoms of the plague. But the laio was not enforced by slaying 
an cattle so mfected and the malady was carried to England where 100,000 
cattle were lost by the epidemic. 
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Tiieae lessous leadi ua tlie importance of eufoitlng tlie rules and regu- 
liiilonfi goveming tlie prevention of tliseuBe to the letter, uml of carrytnji; 
out the printiiplea Inculcjited by piiat experience witli a vigilance and de- 
lermimition on. wlilch certainly depi'uds the lives and happiness of the 
liiuuiiu race. 

'We are reliably iufornievl tiiat tlie dioleta lias advanced to the aea- 
port towns ut Europe, and aa it has extended its influence thus far be- 
beyond tie confines of its origin let na endeiivor at once, for delay would 
only add greatly to the danger, to commence om* work to confine It by 
seaport quarantine wltliin the limits of a. few leaguos from shore, and 
tlms pi'event the scourge from crossing tlio Atlantic ocraui. 

The proper city or state authorities should procure a large and com- 
modious ship to be used for liospital pui-poset;. For many ivjisons a floal- 
Inj; hospital is preferable to one on land. This vessel should lie nnehorert 
not Ipss than five miles from the environment of the infected city and 
well supplied witli the veiy best medical aervlec, including trained nurses, 
cooks, ;md attendants. It should also have a full supply of medicines 
and other necessary supphes. 

On board this ship every well marki'd ennv uf cholera Hhoiilil be trans- 
jmrted by means of a tug used for that iiurpoBC. The wont "cholprii" 
should never be spoken on board the tug or ship without llie word 
"niCTbus" being attached to it, thus prevenllug Llie mor;d deiiresulon eausetl 
by the excitement of patients which iias been conceded to add greatly to 
the fatality of the disease. 

No drinhlng water should be used on the ship, imtil boiled and actdu- 
liiied with sidpburons acid gas, which should be produced by btiming siil- 
phur In the retort and conducting the gas to the water vessels by means 
of rubber tubing. 

The dejections from the patient ahould he 'ibfoi-bul hi/ .wiicfiunf and at 
Olio? cmitiimied b'l being thiriirii inW Ihi- rnghii: fuvrniKf in which should 
l)e hept a constant fire. The chamber vessels should be immersed in bod- 
ing water, after thus disposing of their contents. 

The strictest ndes of disinfection Should be enforced aod the hold 
of the ship should be submitted to an amplication of auperheated steam 
morning and evening, so as to efEecttmlly disjxjse of all germs that might 
be lodged there and under the Influence of light and wai-mtli be vivifie<l 
at some Tutui'e time into active life. All water should be boiled thoroughly 
before being used by the inmates of the hospital ship and acididated with 
sidphureous acid gas. In fact all ships should use this precautionary meas- 
ure during an epidemic. 

The food should be well and properly cooked, and no uncoAed veg^^- 
tablea or fruit of any kind permitted to be eaten. 

Tn event of death on board this vessel the body should be disinfecttrf by 
covering it with clothes saturated in a strong solution of mercury bichlnr- 
Idi'. the space between the body and case shoidd be packed with ferrl 
sulphus, and the body should be quietly buried at night by the men em- 
ployed for that purpose. Tlie bedding and all crothlng used by the decoasi'd 
patient ought to be consumed in the stiip's furnace. 

A receiving ship should be brought into requisition, on whicli all thosi- 
who expect to sail for America, should be quarantined for nine days. 

The same means of disinfection ordered on the hospital ship should be 
resorted to and rigidly enforced by law on the quarantined sliip. All cases 
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ol cholera in any Htyge of developmeiit should be at once removed (rom 
the quarantined slii|i iind sent to the tioating hospital. 

All vessels i-eii<iy to leave the iniected port on the voyage to the 
United States should be kept In waituig the same length of lime as the 
receiving ship and disinfected In t!ie same manner; this not only while In 
port, but during the voyage and nine days after arrival in the American 
port 

Now, Mr. Preddeut, I have brietiy touched upon the principles of 
seaport quarantine and my Ideas of disinfecting. I have conridered the 
sobject on the very surface and shall leave the more careful study in detail 
to the many good authoritlea ivhleh are at your disposal. I shall now pass 
on \o the land quiirsnilne, in which I reTy upon the efficacy of superheated 
ateam as (t means of accomplishing in a satisfacloi-y manner the (horough 
destruction of rholoni germs, not only in the railroad carriage, but also 
in the ship. 

The question tliat presented itsclC to me when I first began the in- 
vedtigalion of a firm conviction was the prticticnMllty of the jippllcadon 
of superheated steam. The question was soon solved when I was Informed 
by a railroad official that the majority of care were li^^ated by steam aud 
the heat could readily be supplied by means of the pipes that will heat 
the wocdworl; of the coach to such an extent that but little condensaiioii 
of steam would occur if applied soon after the dry heat was used. 

The manner of purifying a railroiid coach before leaving the seaport 
town with its load of human freight li^ first to heat the coaclies with the 
dry beat, next to lum Into each coach superheated steam by ejienlDg a 
stop cock attached to the steam-heating pipes and allowing the steam to 
rtmaln In the cars for about tliirty minutes. The steam should then be 
turned ofT and the woodworli, Including the floor, wiped dry by means 
of large sponges wrung out of a sti-ong anti-germatic solution of bicloride 
of mercury, which drag combines the good principle of being Inodorous 
and very effective. 

If these simple means be carried out. I am persuaded that the cholera 
lion will soon lie down with Its associuted trio of lambs, and the great and 
seeming Impossible undertaking will have been accomplished by the rfmple 
means of turning the river of purity into the yawning cesspool of tm- 
(Jeanltness and allowing the swift current of nature's resources to do the 
rest. (Applause.) 




The National Association of Railway Surgeons— Not a 

Trade Union, but a Philanthropic and Scientific 

Organization. 

LBy SirncEON E 

I feel that I owe an apology for the teit selected for this paper, for 
I know fully well that each active member of tliis organization i 
thought for one moment tliat any one familiar with the aims and objects 
of a medical or surgical aodety could question the philanthropic and sden- 
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tlflc character of thle body of Bui^eons, second to no surgical organization 
on the globe. Yet our alms and objects have been questioned by both 
professional and nou-professlonal men. and this fact Is sufficient excuse 
for a few words upon this subject at the present time. 

Many professional men have openly questioned the right of this body 
of men to form such an asaodatlon, in tlie face of the fact of the exlstenri' 
of other organizations of medical men, such as the various state and nn- 
tlonal bodies, presuming that the ground was covered and only it woultl 
be harrowing over and over the already over-worked field, where thi' 
producers were many and the product scarce. 

But to answer this question 1 must, in Justice to you all, asii you to 
KO back with me to the time, if 'you please, of old Borhavo, who with liis 
followers was content tn follow a system embraced In its whole by "keep- 
ing the head cool, tlie feet warm and the bowels open." Up to that time 
it aeems there was need for no other kiuii of a doctor; hut time went on, 
and the human race multiplying in accordance with a natural law. there 
came a time of disagreement and the wars which followed produced the 
mirgeon to compete with the mechanical ueceaaities. tlms forcing tlie phy- 
sician to be also a surgeon, military, if you please, and I suppose oui- 
lullitary brethren may claim priority of title, because I am creditably In 
formed that in those days no railway track was yet laid, and as a demand 
must first exist before the supply can be created, the railway surgeon was 
not in existence. But the demand has come, and come without periodicity, 
for the iron horse never ceases to throb and no bugle note must be sounded 
to ai^ouse lUm from his slumbers; but evev with us he carries on his mighty 
work, not only as a great dviiizer, but often maiming the hands which 
bridle him, not as the plowman's hoi-se by a klclt or bite, but as the mighty 
avalanche, crushing, grinding, mangling, the mortal part of employe, owner, 
passenger or tramp coming In contact with ponderous weight and hercu- 
lean force. And the recipient of such an injury Is the cause for the need 
of special medical and surreal care— 1 use the word advisedly— special 
medical and surreal care, for injuries of this kind, attended by inexperi- 
enced sui'geonH In this special department of surgical Injuries, can and 
must result In a mistaiten idea as to the true nature and gravity of the in- 
Jury, thus doing injustice to the injured and misleading those in control 
of the operating department of the road. 

How many surgeons here to-day can testify to the gravest injm-iea 
overlooked by those eminent in their profession in this particular brancii 
of the healing art. I only mention one of many such cases of wliich I 
personally was cognizant, tn 1875, where In the derailment of an engine 
the fireman was caught through the thigh between the tender and engine. 
'ITie skin and bone was not broken, and the strong man when released 
from this mammoth vice was taken home, examined by an eminent pliy- 
sictan and pronounced not seriously hurt. But when examined the second 
day, by request of the superintendent, it was found ttiat the entire ex- 
tremity was dead, and the patient succumbed a few hours later. Tlie de- 
lay robbed this unfortunate man of every chance, and I venture the belief 
that no surgeon at all familiar with railway injuries would linve even 
hesitated to at once sacrifice the limb Cor the life of the patient. I iinow 
fully well that one case cannot and should not even suggest a rule, but the 
fi-equency with which such cases are met on all large raUway lines de- 
mands a specially adapted set of experienced men in this line of surgery, 
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SO that liTKB can be saved and the service inestimably improved. That 
this service cim and shall be Improved needs only to he properly presented 
to tlie management of any well equipped milway in this comitry. and I 
do not doubt foi- one moment but that every manager needs only to have 
the facta preaoited to adopt the only humttuitarlan plan for best meeting 
the unavoidable nccidents Incident to so hazardoua an midertabing as rail- 
roading. Most SHCcesaful railway managers have grown up from the mea- 
senger or water hoy, and but few, if any, important uecessitieB have es- 
caped their notice, and they only need to see a remedy in order to adopt 
it in any department of the service. 

My duttes as corresponding secretary and then seci'etnry of this associa- 
tion since Its organization have brought me m touch with many of the 
leading railway operators of North America, and to huow and realiKe that 
many of them have misconceived the objects of this organization has caused ■ 
me to feel that we as IndUiduals have not sought to present properly our 
caso to those who control cveiy policy of a milway corporation, great or 

A money eonsldera.tion is not the first dutj' of a physiciuu, but a pliilan- 
thropic feeling inust prevail, and If it does not prevail it reduces our calling 
to a trade level, and it must he looked upon as a trade practiced often by 
sharks who ignore the first inherent principles of a true pliysiclaii and lay 
waste the great field open to oar calling. 

Tlie railway surgeon owes to his patient lli'-' sami' genei-oua and skill- 
ful care whether he be the unlortunate hrakemar. at the switch, the trump 
upon the trucks, the general manager, or the passei^^er far from his houie; 
and when called upon to administer to thi' sufTcrer he slioulil be equipped 
with the ai'mor of n scientist, for the awful responsiblliry which rests upon 
.yon and at such a time cannot be overestimated. 

The old saying "for the want of a nail the shoe was lost, for the want 
of a shoe the horse was lost, and for the want of a horse the rider was 
lost." suggests to us that for the want of a proper scientific understanding 
and a skillful practice our patient is lost. Human life cannot be valued 
from our standpoint; although our claim ngeuts can tell you to the fraction 
of a cent what a man's Bnger, hand, ann leg or life is worth in the mar- 
ket of the courts to-day. Our portion, .is I conceive it to be. occupies an 
entirely different ground. We stand midway between the necessary ex- 
tremes of tills case; we have a double duty to perform; the path is straight 
—an honest reprceentatlon of facta, regardless of results, must characterize 
our words and actions, and when we establish snch reputationh. we must 
and will acquire the confidence of both extremes, and the mammoth ex- 
aggerations often indulged In on both sides will fade from sight, right not 
might will triumph and equity will decide rather than tlie sympathy of 
a Jury or the auibrosial curls of the lawyer. 

More tlian fifteen years of experience in railway work has convinced 
me that all railway corporations desire only to deal fairly and eiiuitably 
with their injm-ed. That such a result is not always attained, I grant you, 
but the aggressive policy of both sides, I believe, can be more easily modi- 
fled and an equitable end reached easier through the benign influence of 
a plillanthropic go-between than through the tiibunaLs of law. And where- 
as the doctor does not, and should not, act as claim agent, he doea and 
should present the facts upon which a Judicious and equitable lettlement 
can be made. 
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1 conceive tbat it ie impossible to eliininute uccldt'iitH trom so hazardoiu 
» calling ns raUroadlng; yet the surgeoa who ia called to such accidents 
should, not yiow the calls as a purely busiueaa matter and seek to extort 
exorbitant fees for his servltes, for such practices have caused many rail- 
war companies to look upon the profession as an association of sharks 
rather than iis a body of scientific and philanthropic mon. 

To guard against all such contingencies I can see no othei' solution 
but that each corporation shall be as necessarily represented by a medical 
department as by a legal department. I believe the necessities are parallel, 
and am pleased to be able to say that. In my opinion, the day is not far 
distant wlien tlie majority of stock in each of the many gl};autic railway 
corporations will vote in favor of a properly organized medical department 
to care for tlioao injured upon their lines, whether passenger, employe or 
tramp. The wilUnguess of the employes to contribute their share to the 
necessary expense of wuch a department has been Shown by years of ex- 
perience on the best etiuipped and best managed roads In our country, and 
the results obtained by these corporations are better and more satisfactory 
10 all, as was attested by a recent meeting of claim agents who practically 
settled the qiieation in favoi- of a properly organized and properly main- 
tained hospital plan, carrying with It humanity and economy. 
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Dr. William H. tlliott— This assodation may be an escursion party, but 
it is not a trade union. We who have taken part in Its di9.nissionB here 
have had little to say in regard to om- burfness and the eompensaUons 
which we ore to receive from the i-oads for our services. We have left 
tliat to be settled between tlie raili-oads and the surgeons themselves, be- 
cnnse we did uot want to make rules and regulations for the settlement of 
something that did not concern us as an association and which, if we took 
it up as an association, wonld only lay us open to the charge of being a 
money making body. We serve our profession and the railways because 
wi' love it. That this body is philanthropic I wonld be glad to prove by 
placing upon the witness stand the thousands of those whose lives and 
limbs we have saved; and for proof that it Is a sdentiflc body I would 
only appeal to the discussion had on this floor and the published proceed- 
^ ings of our meetings. (Applause.) 

^r (;., a conduetor in the employ of the Chicago & Northwestern Bnilway, 

I, was injured a' Moingona, Iowa, March 5, 1S91, in the following manner: 

V C.'s train had been standing on a side tra«k for some time waiting for 

■ orders to go— the train was cut for the crossing. The conductor was pre- 

li paring to start Ids train and had thrown out the pin as n preliminary to 

I coupling and was between the cars. The engineer at tbls moment Imcfced 

I up somewhat suddenly to clear a switch and without a signal from the 

I conductor. C, hearing the cars coming back, put his band on the drsft- 
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Iron and jumped into the air, expecting to gain tlie tleadwootl and thus es- 
cape being caught ineteail of Jumping out from ttetween the cars as he 
easilr could have done. Unfortunatoly the coupling pin was standing well 
up, partially held by the link, and C, instead of aeciiring a foothold on 
the deadwood or draft-Iron, came down on the piu which entered hi« 
perineum. 

C. was brought to Boone as soon as possible, where bo was seen by 
Dr. Deerlng. The doctor found him auHering from considerable shock, 
which continued severed hours. I saw the man at midnight. Reactlciti had 
ocetured, but the pulse waa decidedly depressed. 

The long continued ahncli indicated an injui-y more sevei-o than was 
, at first appai-eiit. The patient was placed on his left side and tlie buttock 
] raised, a lacerated wound two inches in leugtli waa discoveretl. A:i an- 
esthetic was administered, a catheter introduced Into the urethra, and tie 
sterallzed index finger introduced into the wound came together. Ap- 
preciating the faut that suiue seilous lesion ejtlsted no further examinatlou 
w.oa made at tins time and the patient allowed to come from under the 
Influence of etlier. 

Arrangements were made for a full consideration of the case iu tlie 
uioming. 

At 9 a. m., with the assistance of Doctors Deering and De Tar, 0. was 
aguln etheiized and placed in Sims position with the hips extending over 
the edge of the bed. This position, with the buttock raised, gave an ex- 
cellent view of the parts. The wound which was about two inches in 
length as measured upon the perineal surface, and extended from the bolb 
of the urethra to the rectum was now enlarged by an mission extending to 
the point of the cocyx. The parts were widely separated l>y retractors. 
At first it seemed qifite impossible to locate anything, nothing could lie 
seen but a deep ragged channel plowed out by the coupling pin two inches 
In diameter. Soon, however, the rectum was found retracted or pushed 
&r up In the wotrad, attached only by a narrow strip of skin, to the anus. 
This orKiin, luiving been located and brouglit down by a teiliiriilniii. tlu' 
bladder was looked for. Nothing could be foimd of the urethra beyond 
the antei'lor extremity of the membraneous portion. The bladder waa 
finally foimd pushed very liigh up vltb a ragged opening in It about ouc 
Inch in extent. Tlio posterior surface of the pubis was considerably In- 
jured by small fragments being broken or ground off. It appeared that 
the pin had passed from behind forwards, tearing the tissues extensively 
In its course, finally striking the pubic lione, breaking off small pieces. 

The scrotum, lower portion of the abdomen and the inner surfaces of 
the thighs were extensively echymosed. 

Having located the pelvis organs we now examined the rectum and 
found that will it had been almost entirely separated from Its anal at- 
tachment it WHS not otherwise Injtu'ed. 

After the extentlon of tlie ■n'ound backwards made by us to obtain light 
was closed, the rectum was carefully stitched to the external akin except 
directly in front for tlie extent of one-half inch, where the tissues were 
entirely destroyed. A drainage tube was passed into the bladder and 
brought otit in front of tlie rectum and another tube was introduced to 
drain the wound itself and both secured by a stitch. 

The case progressed favorably until March 18th, On visiting the patient 
1 found that the urine was not discharging freely, in fact for a few days 
previous to the above mentioned date the urine tended to accumulate and 
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some effort was □tfc'easary to discharge It, and on tlie IStli he had uot paB8e<l 
any urine for several hours. The bladder was full and the patii'm wua suf- 
(erhis ffiuiih dlatress. \\'e placed him under ether and examined the wound. 
The drainage tube uo louyer entered the bladder nor could we iliscover 
iiuj- opening into tliis organ, in tiiet it waa impOBBible to recognize anything 
but a large granulating wound two luchea in diameter and four or five 
inches in deptli. RfCorts were made to enter the bladder tlirongh eome 
opening, but after trying with ttoft catheters and hard catbeteni and Bounds 
we WLTe obUged to abandon our efforts. We now considered the pvoposl- 
lion of making a. supra-publc cystotomy, but suitable instnimcnts not being 
at hand, we aspiniCed tile bladder above the pubis and ai-rau)fed to muki> 
the aupni-pubic operulion for tlie purpose of drainage tlie next day, when 
we presumed the bladder would be again filled. On the next day, hnwever, 
we found that tlie bladder was emptying itaelf spontaneously at short inter- 
vala. Not being able to tind an entrance it was Quite impossiiile to pass any 
Qoid Into the bladder for tiie pmpose of distending It. We were therufuri- 
obliged to wait uDtil nature shotild again fill the organ. The time did not 
arrive until March 22d or fom' days after our first effort. At this time 
tbe liladder was fully Uiatended and riding lilgh in the pelvia. 

I'lacing the patient under the influence of ether and assistwl liy DuL-tors 
Deering and De Tar I made a supi'a-pubic cystotomy. On reachitig the blad- 
der which we did without meeting with the peritoneum the organ was unit- 
ed to the woimd by a single stitch. The organ was now opened to the extent 
of an inch and the urine Sowed out. On passing my finget into the bladder 
the neck was found with a short pieqe of m^thra attached, uo other open- 
ing was discovered. We had provided ourselves with a rubber tube of the 
size of No. IT or IS English scale. Wltb my linger in the bladder as a 
guide the tube was passeil through the abdominal opening, and into tln' 
neck, and on through the attached piece of urethra and finally brought 
out in front of tbe rectum which hud long hefore this united to the skin. 

We now discovered our dilliculty In entering the bladder from below. 
The prostrate gland had been entirely destroyed, and tlie hich of urethni 
still attached to the bladder bad retracted and was colled In such a man- 
ner as to prevent the urine from escaping escopt when the patient was In 
a favorable position, and if any considerable amount of mine nccu inula ted. 
as during sleep, the organ would ride above the pubis, and any effort wltli 
the neck resting on the pubis only Increased the difficulty, and the difficulty 
of passing a catheter into the lower end of the urethi-a willi the oi-gnn In 
thb) position became obvious. The passing of the tube trma above down- 
ward straightened the urethra, over It smoothly. Pour openings were 
made In the tube where it rested In the bladder. The tube was secured 
both above and below by means of safety pins. A short drainage tube was 
placed between the pubis and abdominal wall to prevent Infiltration and 
the wound lightly packed with iodoform gaiizo. 

The patient reacted well from the operation and passed rilong withoui 
further trouble, various expedients being resorted to to prevent or lessen 
the Boiling the bed, until April .I2lh, or tliree weeks after opening the blail- 
der. We now believed that the attached piece of uretlira had contracted 
Arm adhesions to the surrounding parts and that therefore communica- 
tion should be estaliiislied witli the bladder through the ui'eiiira. To ae- 
coiuphsh this It. was necessary to pass a soft catheter througli the urethral 
canal In the penis and from this Into the short portion of lu-ethra attached 
to the bladder. This did not appear to be an easy thing to do 
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at tbfi entire abseuce of any uretliral canal; commencing near the beginning 
of the membraneous portion and extending back to the above mentioned 
piece, a distance of two and one-half Inches. In order to make sure of oui' 
conuectlonH the tnbe estendtng throngh the supm-pubic opening iind out 
through the perineal opening was brought down far enough to cut off Just 
above where It had been resdng in the perineal wound antl secured by a paii- 
of catch-forceps, it was now cut at a point where none of the tube which 
had been exposed to the chancea of infection would be thrown Into the 
bladder. A soft catheter, the largest the urethra would carry, was now 
passed through the urethral canal In the penis and caught by a pair forceps 
where it emerged into the perineal wound and brought out through the 
perinea] opening, which had at <-bls time been reduced by granulation to 
the size Of the finger. The end of the catheter was Introduced into the end 
of the laigei- tube still remaining in the bladder and secured by a stitch. 
Thi! wound including the united ends of the catheter and tube was thor- 
oughly Irrigated with a four per cent solution of boric add, and the larger 
tube protruding from the supra-pubic opening thrown out, ')ringiii!{ Oii' 
L-atheter with it into the bladder. The stitch was cut and the nibc sep- 
arated from the catheter, a strong slUt thread passed through the eye of 
the catheter and the catheter dropped into the bladder and the thread ae- 
cui-ed outside by tying It over a roll of Iodoform gauze. The catheter hms 
allowed to remain in this position. The urine discharged tlirough thi- 
catlieter or through the supra-publc opening according to the position of 
the patient. The aupra-publc wound was dressed with iodoform gauze and 
absorbent cotton changed as often as it became soiled,' and the perineal 
wnnnd irrigated with boric add and lightly paclied with iodoform gauze. 

Granulation rapidly filled the supru-pubic and perineal wounds, and 
as siion as we became convinced that a catheter would follow the old and 
new caniats all the way into the bladder, whldi was about the middle of 
June, the thread securing the catheter was cut and the catheter removed. 
The minute supra-pubic opening rapidly closed securely. 

A catheter was passed at first several times a day. This was found 
necessary in order to empty the bladder, but in a short time the patient 
found no difficulty in passing his urine unaided. After the catheter was dis- 
pensed with a steel soimd was passed once or twice a week for the pOr- 
po.^e of preventing the formation of a stricture. 

The patient found that on niinating a small quantity of urine oscapi-d 
through a perineal fistulae communicating with the urethra at the junction 
of the natural portioa with the new formed portion, i. e., about one and 
one-half inches from tlie neck of the bladder. This condition appeared 
to be due to the fact that the urine was delivered to the new formed sec- 
tion of urethra faster than It could be carried off and the pressure at this 
point \ras sufficient to maintain a fistula. This view seemed supported by 
the fact that the section of the old urethra connected wia the bladder Btlll 
maintained its distensibility. while the new formed section being composed 
of dtitricial tissue maintained a rigid condition and allowed the urine to 
pass In a somewhat reduced stream. 

This condition was ii source of considerable annoyance for several 
months, rendering It necessary to take down his dothea In the act of urinat- 
ing. Contraction gradually occurred and the quantity of fluid passing In 
this manner grew less and at the present time only a few drops escape 
obviating this Inconvlence. 
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The man is now enjoying excellent healtli, and in September. 1892, rr- 
sumed Ijia employment ae a freigbt conductor and gets along very comfort- 
iiblj-. On account of ii lack oC i^onlidcnce in his strensth his worh for *im.' 
weeks was somewhat Irregalar. 

DISOnSSlON ON DH, FAIKCHII,])'S PAPKIt. 

IJi-. H. 11. Mlddlekiiinp— <JoQtlemen of the Couvention; Dr. Fairchild 
tiaa detailed to tis a very Interesting case, and I do not know that I can 
add onyUiiug to his I'emarkH. His plan seem to have been to render 
the wound aaeptfc, drain it and piii-aue a conservatlTe eonrse; his attempt 
betng to tender the- urethru patulous. That was the only thing thai 
iKiuld be done. It is supposed that drainage ts the most important point 
iu Iht treatment of bladder woundit; and if it cannot be accomplished Iii 
any other way supra-pubic cystotomy is to be performed. I think, how- 
ever, that If the doctor had introduced the catheter from the urethra Inti> 
the wound at once and made the attachment immediately after the opera- 
tion of supra-pnbic cystotomy hud been performed, he would have hastened 
his cure. Perhaps it would have been better had they performed that 
operation at once. In the old operation for atone in the bladder, the low 
oi>eratlon, I believe that almost invariably the bladder was allowed to Ileal 
without any stitches. As to this point, in supra-pnbic cystotomy and wounds 
of the bladder, surgeons seem to be divided, some advocating tliiit the 
wounds in the bladder bo stitched, while others oppose tlje method. II 
seems to me If there was any woimd at the fundus, or base, of the bladder, 
somewhat posterior, supra-pubtc cystotomy ought to be performed, the 
tiladder wound brought together and drainage tubes tusetted through the 
urethra and the external wound so that healing could he brought about. 

These, it seems to me, are very serious cases, and T congratulate Dr. 
Fiiirchild upon his sucess In saving the man's life. Such wonnda are very 
rare, and the operations upon the bladder for wounds of that organ have 
not been very numerous. The questions arising In these cases have not 
he\m satisfactorily decided— at least, surgeons are divided in their opinions 
I'oneeming them. I noticed, in rending the text book of American Surgery, 
by Keene and ^VMte, that they advocate, as the couceusus of opinion of 
(Jiosc who have aided in preparing tiieir work, pm-auing a rather cdo- 
servatlve course. If I remember rlglit; while others maintain that the 
hladder wound should be sutured at once, but tbat externally tliere should 
lie an opening of sufficient alBC through which to drain the urine from the 
bladder. (Applause.) 

Dr. Grlswold, Sliarou, Pa.— Mr. President. I-adies and Gentlemen In 
Convention Assembled. This case Is one of extreme intei'est. It is some- 
wliat unique. It is very rare, in civil practice, to find an injiuT of the 
kind described in the paper just read by Dr. FalrchUd. In fact, in auy 
practice It Is extremely rare. Hardly any criticism, I think, can be made 
In reference to the method of treatment pursued by the reader of the 
paper, who showed consummate judgment and extraordinary skill in Its 
management. Conservatism, gentlemen, did not dictate to him the neces- 
altj of performing supra-pubic cystotomy until the patient was unable to 
discharge the urine from the bladder; but when he did do that operation 
he performed it thoroughly, and the result was moat excellent. This case 
shows the reactionary powers of nature In a certain elaas of cases. The 
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r'floctor does not saj' how old ilie ijiilieiit was, nor does he say wlietlier lie 
L'lUd any dlatheaia, or whether there waa auy coustitutioiial taint. The re- 
sult, however, shows that he was probably yoiing, aud tliai tlii'ii' wuh ho 
constitutional taint to pruTent reaction and recuperation. 

I have never seen a case exactly like the doctor's In civil pmctici', ai- 
thnugh I have beea practicing a loog time. In military' practice I havc^ 
had some few cases of a somewliat similar nature— one particularly which 
extended over a much longer period of time iu its treatnieut than tltis 
case has yet reached. The patient was shot dli'ectly above tlie pubic bone, 
the Ijall entpring directly above and making Its exit at the junction of 
the sacrum with the left os innomlnatiim, perfor:iting the bladder and the 
rectum. Dlschnrgea came from iioth opeuinga. anteriorly and poaterlorly. 
faecal and urinous. The patient draggled aloug for very many montlu. 
The treatment that ive knew of at that time was very dilTerent from what 
we have now. Wp were nut then antiseptic or aseptic; wi' did not take 
th« precautious that we take now, and I can liwk buck, I may say by way 
of iligreMsion, aud see many (ntsea in whlcli. If aseptic surgei? could liave 
hopa practiced, lives could liave been saved. Future military surgery wlil 
lie vastly different from tliat practiced in the past. 

1 am sorrj- the Doctor does not state anything further. I would like 
to uek him about the prostrate gland; whether it was totally aM entirely 
destroyed. 

I''ali-cbild— The new urethra was formed without any prostnitf 
^fldUd 

Dr. Oriswold— That, of course, makes a great difference in regard to 

is fnliu'e. If he is an old man it does not make much dlfferi'Ui'e; but if he 

is a young man it mnkes a very considorable ditfrriaice as all surgiions know. 

Dr. J. B. Murdock— I consider this a very Interesting case, rind I think 
our young friend. Dr. Falrehlld, is to tfe complimented on the skill witii 
ii-Wchhc treated the case. Dr. GrlswoM has refemed to it as an exempli- 
licutiou of the wondcrfnl recuperative powere in nature. It Is somethiun 
tiiore. It is a wonderful exempliflcatlon of the powers of aWll aud science, 
fo!- without that the patient would liave been lost. I know of no more 
dUHcuIt cases to uiauage than these. I have never seen an exactly similar 
laiae, but have soeu a good many cases of rupture of the uretlira. ITiis 
't-WH a nipture of the urethra and something more. 1 have nothing to saj- 
iMpt'Ciall.v about it, only that to have found the uretlira and to have per- 
formed uretlirotomy without any guide (which he would not have had) to 
tiic bladder would have necessitutetl a gi-eat deal of trouble, aud the doctor 
in letting It aloni' for that night did all that probably could have been 
!; and when he i-esorted to supra-pubic cystotomy it seems to me he did 
[AI4utt was the right thing, aud the result shows it. It is an operation that 
aomd be performed oftener than it is. In my opinion, in eases of ruptured 
Fomthra. This man Is recovertug and Is now passing his urine naturally as 
Eb4 doctor tells us; but it is a case which will have to be watched, be- 
Q there is ii portion of the urethi-a that Is made up of cicatrical tissue 
J will lie liable to contract; In which case he Inust pass the catheter 
Vdurlng the remainder of his life. But this young doctor has done all thai 
I 'could have bcwn done by the most skillful surgeon in the case, and I oom- 
j pllment him very highly upon the manner In which he managed it. 

Dr. Newton— I wish also to congratulate the doctor upon his treatment 
r at this case. I think it is a triumph for antlseptli' surgery; for without 
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antisepsis that man would surely have died. We all know the old rule of 
surgery that injury of the bladder of that nature was fatal. I believe all 
the older surgeons here will back me up in that statement. The result of 
this case shows good surgical skill. Speaking of the bladder, there is one 
point I wish to bring out; which is, that wounds of the bladder are exceed- 
ingly indolent in recovery. That is a rule laid down very strongly in 
Otis' Medical and Sm-gical History of the war, In which he speaks of gim- 
shot wounds and injuries of the bladder as being exceedingly Indolent. 

Dr. Newton then detailed a case of a woman who had been under his 
care for a pistol shot wound, the bullet entering the abdomen, passing be- 
tweeu the bladder and rectum. The track of the bullet was through the 
cul de sac of Douglas, passing through the lower part of the vagina. The 
woman recovered after three months' treatment. 

Dr. Jesse Hawes, Colorado— One surgeon here states that without the 
use of antiseptics the case reported by Dr. Falrchlld would surely have 
proved fatal. The doctor Is spoken of as "the young doctor." I believe It 
must be fortunate for these cases sometimes to fall Into the hands of the 
young doctors; for when I was practicing medicine about thirty years ag<.> 
an almost Identically similar case fell Into my hands. I am not able to 
give you all the points In regard to the case (It was never reported); but 
certain It Is that the case seemed to be doing well enough imder the "let 
alone'* policy. There was an opening, due to the boy falling upon a hoe 
handle, passing through the rectum and Into the bladder and retained as 
long as we deemed necessary. Within a few weeks nature cured up the 
wound, and In less than a year the boy was as well as he ever was. (Ap- 
plause.) 

Dr. O'Brien, Pennsylvania— I wish to report a cavse somewhat similar to 
that reported by the last speaker: I was called In consultation to see a 
case In which It was said rupture of the bladder had occurred, owing to a 
car having been backed up on a patient while he held and moved It with 
a pinch bar. The attending physician attempted to pass a catheter and 
foimd that It moved freely upon the pubis. He, therefore, concluded he 
had a rupture of the bladder. I soon satisfied myself that that was not 
the case; that the bladder could be fomid above the pubis. Fracture of the 
pelvis had occurred. The ascending ramus of the ischium had been frac- 
tured, and I could feel the loose fragments. Not being prepared to do a 
cystotomy I simply inserted a trocar into the bladder above the pubis, and 
on the following morning opened the bladder from below; the patient, of 
course, still remaining In a condition of shock. I can testify to the ex- 
treme dlfllculty of finding the true fragments of the urethra. They were 
separated for a considerable distance. The urethra had been caught upon 
the edge of the pubic bone and completely severed. I opened the bladder 
In the prevesical space, inserted a large-sized drainage tube, and allowed 
the bladder to drain in that way for several days. The loose fragments of 
bone (comminuted fracture) set up an abscess of the perlnaeum; and an 
abscess pointed upon the thigh, which I afterwards opened. Ultimately I 
persuaded this patient to go to the hospital and place himself under Dr. 
R. W. Stewart, who did a supra-pubic cystotomy. The patient has made an 
excellent recovery, with the single exception that he has Imperfect motion 
of the left hip joint, due to the fracture of the pelvis. (Applause.) 
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It would seem that tbis subject should be relei<ated to the aitoruey in- 
stead of tlie siirgeoB, but. ae Ibis wiU be oonsldered solely from a surjjlctU 
Htandpoint. avoidhig legal queHtlons, ii will, pt^rhaps, uot seem improper to 
deul tbus with tbe subject. The reHiwnsibility of the surgeon begiuM wlieii 
be first assumes cbarge of an tnjui-ed person, whether be be eniplnyu ur 
not, and does not end until the ctiae is l>rought to as successful an issue 
as Is possible, so far an the surgical aspects ai-e coaeei'ued. Tht' respousi- 
bility, then, rests In the scientltlc maiiugement of nil cases i-oiiiiug under 
tbe surgeon's eai'e, and this presupposes a competent one, well versed lu 
bis science and art, and diligent and careful In fulfilling evcrj- indication, 
tliat nothing shall go uunoticed; and the exercise of judicious skill, (hnt 
every advantage wbicb presents itself for tbe patient's physical welfare 
shall be enibraced. The surgeon should not only be well versed in tbe 
latest and most advanced literature of bis science, as lo operutloiu^ tliut 
may be necessary to perform, bijt as well in the subsequent tri'utmeui ac- 
cording to the most approved methods, and iu tbe use ot antiseptics best 
adapted to each particular case. 

The t)est judgment as to tbe nature of an injury and ihe nature and ex- 
tent of tbe operations required must be made quickly aud firmly, and 
acted upon In tbe same manner, if one would bring the greatest surgical 
success to tlie case, wltb a consequent good feeliuK on tiif pan of riie pa- 
tient. 

It may seem peurlle to mention tbe matter of ■■antiseptics," and care- 
ful iind scientific surgical attention, to a body of surgeons liaving tbe scien- 
dSc attatnments of those here convened; but it may have fallen to the lot 
of many of you in the past, asl it has to tbe writer, to observe a fearful 
lack of knowledge of these important matters b.v some who have attempt- 
ol to nil the position of mllway am^geon. whether tbey were regularly ap- 
pointed or not, or, If that knowledge was possessed, there has been an 
unaccoimtable lack of a display of such knowledge. It is perhaps unneces- 
sary to particularize, as many oases must have fallen under your notice. 
HuTReous (HO called) who do not believe iu antlHeptic sm'gery and tbe use 
of imtiseptices still eiist, although we trust there are few or none who 
bear tbe name of -'railway surgeon" who are afflicted with this mental 
ahberatlon. 

Now. If a surgeon, lacking the essential qualities of a surgeon, shall 
have cbarge of a severe case of railway injury. In all proliability tbe case 
will not "do well," the cure will be delayed, the patient's sufferings ■will 
be increased and prolonged, from which be naturally seelcs some kind of 
relief, and if he does not quickly secure relief from his pby^cal suffeFings 
and deformities by skillful surgical treatment lie Immediately turns his 
attention to the railway company for substantial relief, in a suit for dam- 
ages for the largest possible amount. The nen'ous unrest ami dlssatiBfac- 
tlon begotten of the unskillful treatment by his surgeon has largely pro- 
voked him to this course, iu which he is sustained by his friends, and 
trouble and expense to the company Is the result. Had Ids injuries been 
treated after the most approved methods and a euro quickly ellected, this 
mental unrest would have been quieted, and there would not 
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''have Iteea the name iiiuentive to the develupmeut uf Um suit lor iliuuages; 

yet sffll, if tLe suit la iDstituted, it Is urdinatily uot prosecuted with the 

same vigor. SoiJie have siiid that it is uot the surgeon's duty to protect 

the company whom h« serves. If it wero tct act aa a spy or In employ 

questionable iiiisous to obtain a settlement between company and iiailent. 

nctlug in the capacity of a "claiai agent," then he is going out of iiis sphere. 

iind ii is not Ills duty to protect bis company In this way. But when the 

couslderallou is given to the employment of the lieHt medical and surgical 

Bklll and tteatnifur known to science, then It is Ills imperative dnty to pi-o- 

tpct his company In this manner. The surgeon, then, stands in tbi: same 

relative position to tiie railway company thai the medical examiner does 

to the life Insurance company— he Is the natural protector of the company's 

' interest by his skill and scientific managemixit of his cases. If. on the 

\ other band, the sui^eon (unfortunately for the company) is incompetent, he 

I greatly eudangei-s his company in a greater liability of suits for tiamages, 

I becoming thei-efiy directly or indirectly reaponalble, which liability- a com- 

t.petent and successful surgeon might have averted. Illustrating this xulv 

Iject, we may turn our attention to the famous $32,000 case, whicli Is fresh 

Fin. the minds of all, and photographs of the different aspects of the ease 

Tmay now be exhibited. In tliis case the patient had his foot caugbt be- 

Ktwem the rail and plank at a public ci'OSBing, and was run down by a fa«t 

■ 1111,11 train, haiing one leg crushed Just aboTf the ankle (the left) and the 
■ath^r (the right) crushed across the center of the foot. An "irregular" and 
I Don-graduate surgeon was called. This non-gradiinte operated, assisted 
[ by the company's surgeon, who gave the anaesthetic, one leg was removed 

iBt below the middle thhTl, the other in front of the ankle Joint, where, 

i the writer was creditably informed, then' was originally a fine oppor- 

[ tonlty for a sncceMsftil "Symes" or "Pirogoffs" operation, which would 

thereby have left a very useful leg, with the heel to step on, avoiding the 

an artificial leg. If this information was true, the opportunity 

s not embraced, but a Sap was made fixmi tlie Inner aspect of tlie foot, 

' luioging it around to the outer side, and there stitching it. This left the 

tliiia and fibula, with a portion of the articulating surfaces projecting, while 

ih,' heel, containing tlie "triangular space," projected downward and bact- 

uds. After the operation, tbis surgeon left a Petit's Tourniquet around 

I each thigh near (he groin, screwed down tight, for four coosectrtlve days, 

before they were loosened or removed. On the morning of the fifth day 

gangrene of tic stump of the left leg began and continued until everj' 

IKirtioii of the Hap had sloughed far above the p<Hnt of section of bone, 

leaving the tlbin and flljula protruding for about two and one-half inches, 

bk.' the tusks of an elephant. On the twelfth day the writer was called 

by telegi'rtph to make a reampntatlon of this stump, which waa done just 

1 below the knee, removing entire the remaining portion of the fibula. The 

B.paUeJiI made a good recovery from this secondarj- amputation, although 

Kconaidernble trouble was encountered from Inflammation and suppuration 

■ In the muscles of the thigh, from Just below where the tourniquet encircled 
fit t4i till' knee, necessitating the introduction of drainage tubes and thor- 

li irrigations and waslilng out of tbe stnnses with antiseptics. Still tlie 
I patient suffered in some degree with pymaemla and septicaemia. History 
I informs us that when the tourniquets were removed, on the fourth day, 
I they had cut into the flesh so that the straps were nearly hidden, the martcs 
I Of which are plainly visible to the present day, now more than two and a 
I half years since tJie occuireace. At the end of one year and two months 
I the writer was again summoned to make n reamputatlon of the other I^, 
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}U awuunt of the ati-ous couti'actiouB of the tendo-acbilliis driiwlug the 
Lstragulua aDd oscalcls fordbly backwaiii and drivlnK the heads of the 

I tibia and fibula ntiii farther throu(^ the upeiilug, which had never perfectly 

' healed. The Iifad of the bones had now become blackened by exposure. 

[ The forcible contraetioua of the tendo-achlllaK wiifi productlvi' of great 
pain, which was having a bad effect on the patient's health and endurance, 

I The patient recovered nicety from this, his fourth, amputation, sat up on 

the tenth day, was able to be up considerable iit the end of tlie second 

3eb. and was perfectly recovered by the end uf the third week. But, al- 

' though he recovered his pliyalcal health after over two years of suffering, 
tliat "nervous iinrest" and "dtsaatiBf action" spoken of did not wuljslde, un- 
i suit for damages had been instituted against the railway company 
Hnd won by the patient, for the amount allowed by the Jury at the HrW 
trial of the case, for S32.000, which was subsequently paid over by the rail- 
way company." 

Did any respousibllity attach to the surgeon who fli'st operated in this 
.se'' Was not the leaving of a tourniquet on each leg or thigh near the 

' groin, screwed doivn tight for lour days, accompanied by a fearftd responsi- 
bility to the Burgeon who permitted it, and through him reacting on the 
company whom he served! Also the sacrifice of a leg with o heel which 
might have been saved to a degree of nsefulnesH by a proper operation at 
the lime of the accident! This opportunity, iiowever, being neglected 
through lack of skill or interest, the leg was lost; hence, due largely to 
tlipse circumstances, this large verdict by the jury was given. Therefore, 
In the skill, or lack of skill, which the surgeon possesses, lies his responsl- 
blllty. so far as his relations to Ills company are concerne<i, in suits for 
damages. He must be truthful and the soul of honor, bnt giving no evi- 
dence, so far as the attorneys are concerned, either for or agniust the com- 
jiany previous lo a trial. His mission is to perform his surgical duties in a 
thoroughly scientific manner, and secure the best results obtainable in Hie 
shortest possible time. 

His worb sliould speak for itself, and that only. If called upon the 
"i^tnnd" to testify in any case, the plain, unvarnished truth should be told. 
ill plain, unmistaltable language— nothing concealed, nothing distorted or 
•vadeil — and, altbou^ the surgeon is never held directly responsible for the 
result In any case, especially in regard to the ■'damage" question, yet there 
1 uuwi-itten and moral reBpDnsiblllt.Y from whicli he cannot escape, and 

^ a responsibility which he owes to his company to accept, in that he aa- 
ee tlie important responsibiUty of performing his duties ns a surgeon 
in tiie moat approved and aclentiflc manner, and of obtaining the beat re- 
sults possible under the drcumatances with as little delay as the case will 
admit. The best interests of railway companies will be subserved by care- 
fiduess to employ only the best surgeons, and in organizing a snrgicnl staff, 
for each road or combination of roads, each system having a "chief sur- 
geon," whose duly should be not only to secure the services of the l>e8t 
surgeons as mentbers of his stalT upon all occasions— and such occasions 
s always those of emergency— while such rules should be adopted and 
instructions given as woidd insure the perfect and complete preparation of 
each surgeon to respond to an emergency call at a moment's notice, day 
or night. Tt la oidy by such organized and systematized service thnf the 
best Interents of the companies can be subserved. 

Iteferring to the transportation of Ihc injured, and with a view of ald- 

I log the surgeon In his important duties, each company could easily aiTange 
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two cars on its lines us "tioapital cars," supplied with all the i 
appliauiiee and conveniences ot a miniature hospital. Oni? hoapital car 
could be held at eacli eud of the route, which could Boon be sent to the 
scene of an accident, If severe, where the ininred can be comfortably and 
properly cared for and treated, or auy operations performed lit this mov- 
able or "lield hospital, '■ and tho patient or patiejits finally safely U'anis- 
porled to a base or prluclpal hospital, wherever that may be established, 
the hospital cav servlUK as the "field hospital" aud ambulance combined. 
Some of our members have already devised very admirable models of such 
cars, and cars similar to these can be ea^ly arranged from an ordinary 
car, wltii but very little expense to any conipnny. By Thus furnishing to 
uncgeons the means of properly carius for the Injured, and an opportimlty 
of using all the skill of whidi they are possessed, the respousibilitles of 
hntb company and surgeons are lessened, with a ciirrespouding leBsening 
nf tie liability of huKb for daniatim, snving many thonminds of iliillars to 
the companies throughout the United States each year, and be of untold 
benefit to the liijiu'ed and suffering. The amount of money recently paid 
by (i railway company in settlement of one suit for damages ($32,000) 
would have been sufficient to fit up hi a very creditable manner sixty hos- 
pital care, transformed from some of the rollinK stock of the road, which 
cars, when put to tlie uses for which they were designated, would, in time, 
save to the companies more than twenty times their cost in money valtie 
and be of inestJmaWe value to humanity. 

It is beheved that sufficient mone.y is paid out iinnuiilly hy tJie railway 
companies of the TJulted States in settlement of suits for damages to put 
into complete and perfect operation a thoroughly oi^unlzed and equipped 
Nurglcal department on all lines, with a reduction of the annual expensei^ 
for such suits, fully To per cent. 

The very line views furnished from tlie war department, surgeon gen- 
eral's office, show very nicely the appearance of the stumps, at the time of 
the reamputations made by the writer. These specimens ni'e now pre- 
served hi the Army Medical Museimi. It may be noticed in one, not only 
how the gangrene ate away the flaps, hut also the size of the cord and 
number used as ligatuj-es for the arteries. We do not know under whal 
adverse cIrcumHtauees the doctor labored at the time of the primarj' opera- 
tions, hut sufficient is learned by examination of the views to prove the 
necessity of surgeons being better prepai'ed with suitable material and 
appliances for meeting the indications in every case that may come under 
their care. 



Railway Surgery in Law and Medicine. 

[By Clakk Bell, Ebu., New Vork tity.] 

When we speak of American railways we embrace all In the Western 
hemisphere. Those of North America exceed in mileage all those of the 
other nations of the civilized world. 

The Dominion of Canada had completM and in operation 14,000 miles 
of railwaya la the same year the United States had 214,000 miles. Includ- 
ing double ti-acks and sidings. The ratio of increase in mileage in the near 
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future of nt'w lines now contemplateiJ or in procesB of constniedun will 
lirobabiy be as great In proiwrdon for tlie American Union a8 is its preseDt 
Iii'eiwndernnce over hU other cowu tries comhined. 

Every rnilway should have Its surgeon. He is a necessity as much an 
its lawyer, Its president or even lis superintendent. Both professloni! oT 
law and medicine are now a necesBitj- for the proper management and con- 
duct of a. railway. 

The railway aurgeon fame perhaps last, tiur iie has come to stay, anii 
uo railway of Importance can now dlnpenae wltli this ofBcer. The grejit 
importance to the railways themselves of a capable surgeon has more re- 
cently come into universal recognition, unil Hie general puhlli?, tor whosi> 
conventence, use and welfare niilways aii- coiistructpd and operated, has 
an enominnB stako in the capacity, the Integrity and the ability of the rail- 
way surgeon. 

Whatever may be said or thought nf the practiep of medlnine as a pro- 
fession, all concede that surgery Is a scienct — an exact science— and thai 
railway surgery should iuid must keeii pnee with that marvelous advance 
made in surgical science during the past qtiartei' of a century. 

In the nature of things and from ilie necessities of the situation it Ik 
not enough Ihat ;i railway surgeon shonld be abreast «itli the advance of 
surgical science. He should— I had almiint said bo niuat— be educated in 
those branches of tlic law which impinge upon hla duties and the exact 
relations of the railway to those who suffer injnrlt^ itnd come under his 
hands. 

The capable railway surgeon of to-day shoidd be a medico-legal Jurist 
In a mure complete and mnch larger sense than has been ever considered 
before. He shonld familiarize himself with the principles of law bearing 
upon all duestions of liability and responsibility on the part of the railway 
company for Injuries in all classes of damage eates. and ignorance or want 
of intelligwit appreciation of the facte in such cases are frequently of sub- 
stantial damage and injury to his company. 

The same necessity in a like d^ree attachtis to the completely equipped 
railway lawyer. It Is not enough that he thoroughly understands the law 
applicable 1o a given case, he la a thousand-fold better qnaliQed for his 
trial, If he has mastered the surgical iniostions involved, and it often be- 
comes the most important, duty of the raOway surgeon to carefully and 
patiently instruct counsel In the snrgical mlnutia of a case without which the 
latter would be alnuiat Incompetent to try the action, no matter how able, 
or well giMunded he was, In the law of the case. 

To-day the railway counsel In damage cases for i>erajnal injuries should 
be also a medico-legal Jurist in the best sense, and while the surgeon will 
regard the issues from sni'gicnl standpoints and the counsel from legal; it 
la by the intelligent combination of these two professions that the elucida- 
tion of the questions at issue are safer In such hands both for the railways 
and the public. 

For esample can anything be more important to the railway aurgeou 
tlian to know precisely what the rule of law is, regarding the settlement 
of claims for damages on behalf of the niilwiiy with persons injured, and 
just what his duties are In that regard. 

r,ord Chief Justice Coleridge said from ihi> liugllsh beuch only last 
Febroary in the case of Smith vh. South I'lasteru Railway Company, re- 
ferring to the action of a railwity surgeon who had been acting for his 
compauy in endeavoring to compromise a claiui with the Injured man, to 
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whom Up hiici 6iiltiiiltted various offem for setllenient. "Anything more 
linproiier than whnt whb done hy the compjiny's mf^lcal officer— I menu 
uiakluK offers of vailoua earns to thi; plaintiff— I never heard. I thought all 
thu grt'Kt niilwny companies had given up the iractice— ni^>ilicfll men 
hnd;fitering with the parties injnrecl— as to the amount of ilnniages," and 
he refused an apiillcarion for a new trial where £850 had been awarded 
merely on the ground of thp miscondnt't of the medical officer. 

There may he railway suiiiixins who do not hnow how the law looks 
upon sucli tninsHctiousi and there may he railway officials who do not 
suppose that they prejudice th^ cases before the courts by conaentluK 
to or inatmctinB their surgeons to make an effort to compromise their 
acddent cases. 

A^'Biii it IB imj-iurlinit u railway sui'getju kiiowH exactly what his legal 
rights as- a witness are, when upon the stand giving evideuce in a damage 
lase. The value of liis own evidence, and the rights of hla i)rincipals may 
turn on his sustniiiiug himself as a witness and properly reBisting and rp- 
senllng improper and illegal eDcroachioenta of iiiunscl upon the it-gal rights 
of R witness. 

Again. Take tile recent exciting trial of Dr. Bucliauan in the City of 
• Nt'W York and consider the great advantage which the defendant's coimsel 
I In that case had hy I'eason of the extraordinary knowledge ihey had upon 
1 the especial subject of inquii'i' by I'easou of the education they had ac- 
, (lulred upon tJie iiipdico-legfll poinia envolvcd and the especial ti-aining of 
Mr. O'Snllivan In that class of cases who aided the veteran and skilled 
I counsel for liic defeuse Mr. Brooks. 

This special luiowledge so useful, mi esBontliil. so necessary to each pro- 
I fesBlon to the lawyer as well as the surgeon cannot as a rule be obtained 
f In the schools of either medicine or law as now administered. 

It Is not taught there with a tew uraisewoithy exceptions, and the 

\ ablest men of both professions confronted by the exigences conxtautiy aris- 

j In railway practice have been eompelled lo leam what lins thus far 

en acquired often in the bitter schofil of pxp<?rience and some times at 

L K high cost to raUway or sufferer. 

My purpoae Is to Induce you lo exiiniine how these questioHB can best 
['be met. How Uin the railway surgeon best lit himself for duties, and how 
" can railway counsel best qualify tliemseives for the emergencies constantiy 
arising reqidring superior and teclmical kufiwledge and sldll? 

The Nationitl Assodations of American Ituilway Surgeons exists to-day 
because of the crying want, it Is your I'liisim il.i'tit. Your work care- 
ful analyEed is an effort on the part of the individual sui^eon, spurred on 
F the necessities of his environment ro si'ck additional knowledge by in- 
I qplry of and contact with his fellows. 

This is a step in the right direction, and .iiistlfles a wonder that it has 
^ tittt earlier found that recognition wliich the great hilerest aroused by the 
labor of this body has excited in the i-nilway world. It has been and will 
bo fruitful of good, but it does not go as far as tJie hitelllgent surgeon de- 
[ alTea and Indeed must advance. It has stimulated and quickened the ex- 
pansion and extension of surgical iuQuiry, knowledge iind research, but the 
snrgeoQ needs also the same careful education in legal Ituowledge to qualify 
Idm that the lawyer does in the surgical knowledge so bnport'iut to the 
proper dlschnrge of Iiis duty. It is the contact of the two profes^ons of 
the lawyer and the surgeon upon the same general lines of study to which 
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I deem it an honor and my duty to urge your tliouglitful attention, in tlie 
hope that it will also reach the brighter minds of my own profession. 

It was to meet a similar position in relation to the professions of law 
and medicine that the Medico-Legal society was founded more than twenty 
years ago, and to which since I assumed the chair of that society in 1874 
I have given some of the best yeai*s and most careful studies of my life. 
Tliat society, originally local and confined to the city of New York, has 
long sinc{^ became national and even international in its autonomy and work. 

It has vice presidents and active members in nearly every state and 
tenitory of the American Union not only, but in many foreign countries, 
and students of forensic medicine in all the great capitals and the chief 
('iTie.> of the world ni'e upon its active, its corresponding and its honorary 
list 

Its initiation fee is $5 and its annual dues only $2 (outside of the State 
of New Yorlx), entitles ouch member to the Medico-Legal .Touj'iial trvv. — 
paid for by the society— and the society and its journals, now just completing 
ils tenth volume, have advanced the study of forensic medicine m a most 
l•(>u^•.pieu()us niid successful way throughout the world of medical jurispru- 
dence. 

That journal has recently opened a department of railway surgery, 
^^iii(•h will receive the aid of some of the more prominent railway surgeons 
Ox the countiy, and to which also eminent railway lawyers wiU contribute 
editorially; and this department of its columns will be devoted to the study 
of those issues and questions so full of interest to both lawyers and surgeons 
in mil way cases. 

I venture to make the following recommendations which I hope also will 
interest railway counsel as well: 

1^'irst— That a section upon railway surgery be formed in that society 
under a general chairmanship to be annually chosen with a board of vice 
chijirmen, composed of lawyers and railway surgeons, selected from vari- 
ous sections of the country. 

S(^cond— That the admission fee of the section be fixed at a nominal 
price, say $5, and the annual subscription or dues be fixed at $2, entitling 
e{K!li member to the Medico-Legal journal free, and that the section be de- 
voted under the joint management of able men of both professions to the 
study of the subjects we are considering the advancement of railway 
surgery in its best and broadest sense, and that contributions from both 
professions be solicited and utilized m its columns. 

I would suggest that a joint committee of conference be named by this 
body to meet a like committee of the Medico-I^egal society, with power 
to agree upon a plan and basis of organization and upon the personale of the 
oflflcers for the first year, to consist of a chairman and ten or more vice 
chairmen from each profession, who would take an interest in the sub- 
ject, and that the members of your bodj' and of the Medico-Legal society 
])e urged to unite with the section and help to advance its work and in all 
ways increase its usefulness. 

If even one hundred men from each profession would thus unite hi a 
section work of this kind, and the medical and legal press aided the en- 
deavor, it would be the most notable forward and upward step in railway 
surgery of our century, and would certainly be conducive of great good 
toA^ard the advancement of forensic medicine in the interesting and very 
important department of railway surgery. 
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The Medico-l.pga] aocieTy has on its roll of memlwrB some nutahlp 
numes among railway surgeons, iiiuong whom 1 mention, without intenilliiij 
to be iDvidloiis, Dr. G. P. Comi of New Hampshire, Dr. Nicholas Hemi of 
Chicago, Dr. Bads of Texas, Dr. Nunn of Georgia, among surgeoni; ajid 
among railway jurists, Judge John F Dillon of New York, Chipf Justice Ji>lin 
G. AJlen of New Bnmswiel;. Oliipf Jlislice Horton of IvanHus, Jndg(' I.. K. 
Emery of Maine, Judge Straliau of Oi-effon, Judge A. E. Ij. Palmer of New 
Bnmswicb, Judges McClelliin anil Colemaji, of tbe supreme coui-t of Ala- 
bamn. besides Ita president, .luiljie Abnim H. Dailey of Brooklyn, ant! 
its ex-pi-esident nnd now Tirat vice president. ex-Judge Hendeiiton N. Soui- 
erviUe, late of the supreme t)ench of AlnMnia. 

While actiug on my owLiresponBibilitya,nil wilhout time for conaultation 
umong my aBSOCiatea in lUo Jledlco-T.PKnl society, I feel safe In sa.vlug that 
the proposed moveiueul is so in Imp irf sympathy with the work of Ihal 
body in the pant hi widiilnr illri'i'ilnns tlml 1 will guarantee lis hearty cai- 
operation lu siiHi ^i mnvi'iii.Mil if ii iiii'i-ts thi; appnival of this (■rBanizatlou. 



Bandage for Fractured Clavicle. 

|BySuROR..Nj. T. FKiLM. Fort Wortli, T«.] 

Several yotirs ago Z assisted in reducing an ancient dislocation of the 
shoiUdei- joint. The head of the boue hiid become fised, and there wei'e 
strong adlicdous which uontlued ii lu Us fault}' position. 

Under anaesthesia, and after iMlioriiiiis iii:ii>t|>ulation, the adhesions 
were finally broken up. and tlie hi^itil i>i ilir UmiirMi'- nplaceil In the gleuokl 
caviiy, but when tLe foree wlilch \v!i.-. iiiiiiiirH in i-i'phiee (lie bone was 
removed it would Immedlalelj* ivturn <•■ \[s imiinr pnsitioii. 

Ilemembering a lecture madii by I'rof. Kayre twenty years ago, in whk-li 
he said "if a atirgeon would (■vei'toiiie a <leformlty and relieye the palieut 
of pain by the use of his haml.s, aud did not have the requisite amount of 
Mklll TO adjust an iippUance tiiiii woidd do the same, li. was tlie surgeon's 
dutj' to continue to make use of his hands until the patient re<-over»l." 
That being a greatcT undertaking than any of us desired to outer upon, I 
ealled for a bandase sis inches wldi' and foiu' feet long; eatfliiiug it tu tJii* 
»*nter, applied it to the patient's ell«iw; after flexing tlio ami. and carry- 
ing it to the front, so the end of the Angel's rested on tliu opposite shoulder 
joint, then bring the bandage obll(iuel.v upward, over imck and front It 
was securely fastened by means of safety pins over the sh'iulder; aplit- 
tluB the bandage over Uie contlneil hand, it was liberate)!: then adjusting 
and pinning the bandage about the ^bow, aud also pinning another hand- 
age two Inches wide to the one in front of lUe elbow, aud bringing it 
around the body aud securing it like a hell, I found that the Iwne was 
comfortably retained in its poaltiou. 

Noticing thai Ihe Injured shoiUder was forced upwards, outwards and 
backwards, I saw liuit I had a bandage tor treating fracture of the clavicle. 

Now. for a fraetured rtnvicle (whieh I had heivtnfore dreaded and hear- 
tily wished that I whoidd uever see again). 

I soon had a patient who had been wearing sevenU appliances for seven 
days, and who bad about abandoned all of them, except a sling, stating 
a»at the things all i-ut and hurt him; moreover, they did him no good; 
hence, be would not wear them. After adjusting the bandage as seen In 
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fig:ure8 Nob. 1 and 'i, he sbited that it was oomfortabte and that he could 
wear it; wlilcli lie (Hd, and secui-pd n favorable rcBult, with very little de- 
lonnity. 

The bandage consists of a shonlder piece made to fit the coBTexity of 
the shoulder, with five anterior aud posterior straps; nn nrm piece 1b made 
to fit the convexity of the flexed elbow, aad long enough for each end to 
reach the shoulder piece, and has five buckles to receive the straps of tlic 
Hhonlder band. These bandageE shiiidd be of good, strong material, and 
from four to eight Inches wide— owing to the size of th,' patient. A belt of 
the aame cloth one inch wide oud long enough to encircle the body, with a 
buckle attached to one end, Is fastened to the bandage ovnr the elbow. By 
fighti'iiing this belt, the elbiiw t'lin be forced against the side of the body. 




I 



ihercby assisting In forcing the shoulder outwards. .Another stra|) Ik iii- 
tached to the bandage under the hand, passed under the axlUa and budded 
to the bandage Just nnder the shoulder (see figure No. 2), which completes 
the bandage. 

If, after the bandage is applied, one of the fractm-ed ends la found to 
be displaced upwards (which, however, i-arely occurs), the "clavicle de- 
presser" of Dr. Jesse Hawes could he used; or, what 1 liave found elH- 
clent, two pieces of fan-ahaped plaster one Inch at one end and four to 8lx 
Inches at the other—say. seven or eight Inches in length; to the small 
cud of each attach one end of a piece of elastic webbing; depress and ap- 
proximate the fractured enda place a aufliclenl compress of cotton, or 
gauze, over the elevated end of the fracture, and fasten the plaster to the 
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anterior and posterior surfuct; of ctieul, drawing the elnaHc webblug suf- 
ftdentlf tigUt to hold tbe aaiue in place. The L'omprese can tben be In- 
iTensed or dimluisheil ns required, to keep tile fracture properly adjuBted. 

A few montlis ago u lad of flfteen or sixteeu yeaj» of age was tlirowii 
from his horse iu front of mf residence; he was picked up in an uncon- 
HclOQs condition, but was soon rentored to consciouaueBS. 1 found that he 
had sustained a fracture of the left clavicle. Looking uround for aoine- 
thiug with which to make a temporary dressing, that he might be able to 
return home ajirt veceive Ttie attention of his own family physician, my 
cook brought me a. nice, clean, soft tea towel, about one yard square, which 
I divided into two paits and had the ends sewed together, removing the 
Iwy's coat, adjusted the fracture and applied the bandage, as In case of 
dislocated shoulder. The lad mounted his horse, expressed bimaelf as feel- 
ing very well, and rode off. A week or two later I met Tie Ind; he wan 
still wearing the bandage made from the tea towel; It had not been ri* 
moved since placed there by me ; he bad not reported to his famUy physi- 
cian, as his fiiioture had i^ven him no trouble and be did not Ihluk It v 
necessary. 



Amputations. 



[By a 



>H. Sjrn 



;. v.] 



Ill railway am.-gery the frequent occurrence of amputaiiou ii 
tremity Invites ciltlclant of the prevailing methods. 

TTie principles which conQ'ol the judgment In determining the aeeesslty 
ol the operation and the general rules of Its performance are not In ques- 

Asseni is universal ihat the operation should be performed with strict- 
est cleanlluesH, to avoid infection and luQammation; that the flaps should 
be so formed that the cicatrls. of repali" may not be pi-essed upon injuri- 
ously by the artiflclal appliance; that The bone be sawed with a steady 
motion in one direction and not nplintei-ed, to avoid subsequent Inflammu- 
Oon and necrosis: that the arteries should be ligated so as only to efl'ect 
closure of the lumen of the vessel, and not lacerate its walls: that ail 
nerves bo drawn out and cut short, so as to avoid painful stump from en- 
closure of the nerve In the cicatrix, the formation of neuromata and neu- 
ritia; that the teudons should be cut short, thereby avoiding tlkelr necrosis; 
ttat drainage tiibcB be so placed that all possible spaces may be effectually 
drained; that the flaps i)e so fashioned as to secure perfect coaptation: 
that the length of the stump be loft as great as poaelblp. so as to fnmlsb 
the best support for the artltlcial appliance. 

It la not too extravagant to assert that strict asepsis In primary ampu- 
I tBtions in railway surgery Is impossible. The operation must he Immedi- 
" ate; there Is no lime thoroughly to aaepticlae the akin of the region of op- 
eration and tile adjacent parts of the body, much less to asceptlclze the 
intestinal caual. where germ life is so luxuriant, and, according to some. 
a source of distant local as well aa of general Infection, 

Often, too. tlierf arc no fncilitles for sterilizing the water, the air Is 
foul, and Uie aswiafants are the bearers of infectiouB germs. And yet, with 

Chla, how often are we suriii'lHed at the results so favorable ha regards 
, satMequent suppuration. 

In most of tlie subjects of amputation, youtb and a general condition 
of robust health favor gijod results. These are the conditlonN of the great- 
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est resistance to germ deyelopment and infection. This may account in 
great part for the limited suppuration wliich occurs in most cases. 

Certainly, not a little influence to prevent extensive suppiu'ation must 
be ascribed to the drainage of the accumulations, which otherwise w()ul<l l)o 
imprisoned in the flaps and furnish good soU for the development of infec- 
tion, but the drainage tube, often a blessing, is always an irritant, and often 
a cause of Inflammation. If the flaps can be closely approximated and re- 
tained in close apposition, open spaces will be avoided thereby, and there 
will be no need of drainage tubes. 

The stump should ])e left as long as possible, for its usefulness as a 
support for an artificial appliance is directly as its lengtli. This condiridu. 
however, very frequently is lost sight of in our efforts to secure uninjurwl 
flaps. The limit of iiijiu'y to the skin in railway injuries requiring ampu- 
tation in extremity cannot be determined. Just where bruised and life- 
less skin ends it is rarely possible to decide. Skin that has been bruised or 
crushed, and yet not to the extent that makes it evident to sight or feel- 
ing, often sloughs and allows the stump flaps to separate and the bone t<» 
l»e exposed. This exposure of the bone is always serious, as it often leads 
to bone Inflammation, which may be most extensive, protracted and m^- 
vere. We cannot be indilt'erent to this possibility in om* efforts to secure 
immediate healing. 

Because of the gi-eater advantages of a longer stump, it would seem 
tliat any means to seciu'o it, even at a risk of a secondary operation, would 
be justiflable. A limited loss of skin would not be serious in itself, since by 
•Thiersch's method of skin grafting, iiov/ so generally practiced, the loss 
resulting from sloughing of the flaps can quickly be made good. 

The objections to the present procedure, in om* efforts to secure 
prompter healing and a longer stump, have for a long time been met by 
us by following the plan of uniting the flaps througliout by means of cat- 
gut sutures. It goes without saying that the immediate union of the flaps 
by suture is a proceilure applicable only in amputations in muscular parts 
of a limb, and, therefore, cannot be used where the skin is not associated 
with muscle in formation of tlie flap; lience, it is inapplicable in the circu- 
lar method of amputation. 

The flaps are made in the usual maimer, always providing that muscle 
be included in each. Aft(»r the complete arrest of the blood-flow, the flaps 
are approximated so that they fit, and the opposite points in each may be 
observed. Then, with a long, curvcHl needle, armed with cat-gut of metlium 
size, the deepest portions of the flap are brought together by means of 
long and deep sutures. In the placing of the first row of <leep sutures, 
great care must be taken to cover closely the ends of the bone and avoid 
open spaces, which are more liable to be left at the end of the bone than 

anywhere else. Usually from three to five sutures are necessary for the 
deepest row. Then, in like manner, another row of like sutures should be 
taken across tlie stump, and then, finally, a third row, which will com- 
plete the union of th(^ fiaps throughout, except the skin; or, after the first 
row shall have been taken, as it often happens to be necessary, the re- 
mainder of the fiaps may be united by sutures placed irregularly, to ac- 
commodate fiaps which, for various reasons, may have been of irregular 
shape. The skin is now sutured in the usual manner, or by a running 
stitch. 

In the use of these deep-buried sutures, it is obvious that certain rules 
must be scrupulously observed: First, the material for suture must be ab- 
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wlutelf aseptic. Secuud, nil ouie\ng fi-oui tbe Haps must liave ceased, or 
asBuredly be made to cease, b; tlie suture. Thli'd, Cbe suture must be long 
and embrace a large amouiit of tissue. Tbey sbould averuge one iucb in 
length and reacli a deptb uf hail an lucli into the muscle. Tbe sutures 
should be separated troui eacli oUier by from one-balT to one inch. Fouctli, 
the sutures must be drawn no tighter thnn maybe necessaiy to brin£ the 
snrfaces into contact and to liolil tbem tliere, else the nutrition of the tis- 
sues included in the sutures would suffer. This rule is the same as that 
for the suturing of the skin in any opi-'ration; approximation and retention 
being gained without strangulation, the nutrition of the Included tissue will 
be uninjured. 

This plan of closing stumps in muscular parts of the limb offers many 
advantages. The bruising and crusliing force wliicU will destroy the sur- 
face eldn Is generally insufficient to cause the same destrucQou of the 
muscles beneath. It follows that should the slda subsequently slough, the 
muscles beneath wilt remain unaffected. U the muscles con be made to 
unite and form a lirm, deeper covering to the end of the stump, considera- 
ble sloughing and loss of the akin laaj occur wiihout detilment. The time 
of repair will be shortened, because of the i-eadinesa with which the sitiu 
can be resupplied by tranaploatatiou; and ample cumpensatiou will be 
found In the slump's iucreased length. 

It may fairly be assumed that the strain to which the edges of the flap 
are subject in holding them together, in addition to their almost uon-vltal- 
Ity OB a result of the injury, often determines the death of the edge of the 
flap and inflammation, it con be seen very readily tlmt if rhe flaps have 
been sutured fii-ntly already before the skin edges have been drawn to- 
gether, the siiln will suffer no strain from the motion or position of the 
atomp, and the cii'culation, which may have been but just suthclent for the 
sUo'b life, will not be arrested. 

By this plan of suturing the flaps become immediately closed. There 
are no open spaces left, nor is it possible for spaces to be formed by the 
dresfdugs which inadvertently may be too tighi and so force the flaps 
apart within, or by the position of the stump ou its supporting pillow. 

The danger of infection is lessened by the eai'ly union of the flaps. 

I do not ioiow or contend thai tliis method is new. or that the writer 
e first to use it. Old or new, we hold from our esperiiaice in many 

a of amputation with deep bui'ied sutures uniting the deeper parts of 
, that it secures the foUowiug advantages; I'ii-st. nbsence of 
3 between the flaps. Second, pronjpt healing of the stump. Third. 
e of drainage tubes. Fourth, longer stump. 




I r>R. VAN duyn's paper. 

Dr. Warren, Sioux City, la.— 1 wish to take an exception to one state- 
made by the doctor in his paper just read. In his remarks concem- 
hnportanco of having railroad injuries aseptic, he asserts that the 
must be immetllate. I thitdt that every railway surgeon of any 
led experience has learned the fact that the result of the Immediate 
is frequently the death of his patient My experience has taught 
the proper tiling to do in cases, say, where we have an estenslve 
both extremities, is to immediately amputate but to llgate 
s, apply an antiseptic dressing, lifter thoroughly cleaualiig 
injured surface, and let your patient alone tor iwenty-four. forty-eight 
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or seventy-two hours, as the case may be. If you amputate in that way 
the results from amputations, in railway injuries, will be much more favor- 
able. Any mnn who has had an extended experience in railway surgery 
knows that the results of Immediate operations performed by assistants, or 
by attending physicians, without proper care for the reaction of the pa- 
tient, have been the sacrihce of the injurect person. 

Dr. King— I think the doctor's paper, in the main, in a good one, and 
yet there are some points In the paper which, if I underatood him eorrectly. 
I would like to controvert. The doctor speaks, in the flrat place, of the 
immediate operation — that Is, that the operation is immediately necessary. 
Now, tills I do not believe to be true. The fact is that an experience of 
righteeu or nineteen years in the care of railroad injuries has taught me 
that the Immediate operation Is not always the best. In some cases of 
alight injuiy, where there is very little shock, you are perhaps justllied In 
going: in and uperatlng at once; but lu the more serious cases demanding 
major surgical operations, such as, for instance, amputation of the thigh, 
where you have profound shock, I ♦^T''"'', and I beliere, every mao who 
lias had experience In these cases will hold with me, that the Immediate op- 
eration is not the best thing to do. A man has been run over and his 
Itnec or leg, perhaps, has been crushed, demanding an operation above the 
knee; he is brought to the hospital with a pulse of perhaps 130 or 140; Lis 
countenance Is pale and pinched; he has a dejected appearance; says he 
does not suffer or feel anything; he calls for nothing except, possibly, a 
drink of water; be is so shocked and his heart action so depressed that 
any injury inlllcted upon lum In addition to what he has already sufTered 
will perhaps end his life In two or three hours. Our rule in such cases, 
during the past few years, has not been to operate Immediately, but to 
render the wound as aseptic as possible; to open up the skin and bruised 
tissues and use our antiseptics through them; to control all hemorrhage; 
to put him to bed until reaction takes place and the man's general coudi- 
don Is such as to Justify us lu putting him upon the table for the purpose 
ot making an examination of the parts and of taking such surgical meas- 



I will relate the case of a man brought to the Missouri Pacific hospital 
some two or three months ago. He was In a wreck In which ten cars were 
derailed, and he was pinned down by debris. It took two or three horn's 
to get tilui out. Be sustained a very serious scraping injury to the left leg, 
running down the thigh aud leg. In which a very large amount of skia had 
been lost. He also suffered from a compound fracture of the tibia (right 
leg), bone projecting. We were satisfled from the nature of the shock that 
the anterior liliial artery was torn. We reduced the fracture, but finding 
it Impossible lo beep it in place, we put it up lightly and watched it In 
twenty-four hours It was light pink in color and cold; In twenty-four hours 
more cold and dark. Tlie man's pulse at that time was above 140; he was 
still in a state of shock, and in no condition to be operated upon. We were 
satisfied from our experience that if we put him upon the table and am- 
putated the limb above the knee, we would kill him in half an lioui". The 
question was then between allowing the man to be poisoned by a dead 
limb on the one hand, and, on the other hand, putting him on the tnhle and 
killing htm. We were between "Scylla and Charybdis," or, as the old man 
pat It, "Sl-silly on the one hand and 'Cherry-bobbis' on the other." My 
house surgeon, Dr. Oeo. B. Hammill, solved the problem by splitting the 
dead leg into ribbons down to the bone, and, hanging an Irrigator over tt 
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and kept nmnliis over It QlmoBt constantly antiseptics of oae kind and an- 
other, UBlng the aubliicate Bolutlon. kreoline and Thiersch's solution, whlcb, 
you know, Is six grains of boracle acid and one of salicylic acid to the ounce 
of water. Theac he kept running over this dead leg, preventing the al>- 
aorption and entrance of gases from this dead tissue into the living tlaaue. 
We removed a good deal of the dead tissue, leaving the bone sticking out, 
and that lioue remained in that condition for seven weeliS before we con- 
cluded that we were Juslliled in putting the patient on the table. We ren- 
dered the dead portion of the leg Bseptie by constant irrigation with anU- 
septios. We finally removed all the soft tissues, and seven weeks after- 
wards put Ijini on the table and amputated at the luiee. I left the man in 
the Missouri Pacific hospital, hearty and well. Had that leg l^eeo left 
there without splitting it we would have lost it. Had we put him on the 
table immediately we would have lost him. So that we cannot make any 
Used rule in these caaea. He was twenty years old. 

Dr. Griswold, Sharon, Pa.— Tliierach's solution ia made of four parts 
of salicylic and one of boracle acid. 

Dr. King— Thiersch's solution, doctor, is composed of sis. of salicylic 
and one of boracle acid. If I understand the doctor correctly, he said tlial 
In scime instances It was not necetaary to drain. 1 believe tlmt draluagf 
In railrtad injuries Is an absolute nectssitj; and the man who .Iol-s nut al- 
ways provide for drainage is liable to get into trontile sooner or later. It is 
true, as we all iuiow. that these men are brought to us having heeu gruunii 
Into the dirt, and we find dirt and cinders and splinters of wood. I have 
found cow hair and ail sorts of things ground into the tissues. It is almost 
impossible to get all of these foreign particles out, nnd if yiui Moiputali' 
and close tlie stump vrith sutures, ligatures, etc.. but do not provide for 
drainage, you will have sepsis, and tliis septic material not being able to 
escape is bound to enter the general system. Drainage at the lowest point 
Is always the thing to be done. I think the doctor offers some very good 
suggestions with regard to suturing the Internal parts of tlie Umb. This 
Is new to me. I tiiink the matter of sewing the muscles over the stump 
first ill layers one after the other. Internally, and afterward the skin, is 
certainly calculated to do two things: secure miion of the muscles under tlie 
skin and prevent retraction; and, in the next place, to prevent that miion 
of the sldn to the Ijone, which makes, as we often have, an Immovable 
(Beatrix over the end of the bone, which Is always painful. I am going to 
adopt that idea hereafter. In some amputations of the extremetles some of 
Uie mnsdes when cut retract more than others, and It has been suggested 
reountly that the muscles be allowed to retract. If they have retracted 
Tinevtnly you can then make the ampntation and have smootli, even flaps, 
thus forcing the sldn away from the bone and making an ideal Stump, 
(Applause.) 

Dr, Buchanan, Allegheny City, Pa.— I have been working for railroads 
for years and I never yet could solve the problem. I would say that in 
every case when you perform an opei'atlon every man must be '■-he ,1udge of 
each Individual case. I have amputated at tie thigh for raUroad injuries 
run across up here (Indicating); I have taken the limb oBf witJihi three 
inihes of the head of the bone and have had the patient removed to the 
West End hospital within one hour and In bed. I removed the limb with 
the patient on the ground. He was at that time forty-flve years of age, and 
k BtUI UvtQK. (AppUuae.) 
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If I had waited for reaction, as they call it, that man would have died. 
(Applause). I have had other men who have come to me with minor in- 
juries that I have had to lay by for a long time; so that there can be no 
set rule— every man must be the judge of his own individual cases. Dr. 
Murdoch saw this man whose limb I amputated at the hip. 

Dr. King— You say if you hadn't amputated his leg immediately the 
man would have died. How do you know? 

Dr. Buchanan— If I had waited for shock afterwards to come on he 
would have sunk; I don't think there is any question of it. I would like 
to know how Dr. King knows his man was going to live? (Laughter.) 

Dr. A. S. von Mansfelde, Nebraska— Don't you think it true that an 
amputation made immediately after receipt of the injury is far less danger- 
ous to the patient than if It had been made two or three hours after the 
injury? 

Dr. Buchanan— If a man is in a state of profound shock, his pulse say 
130, I would not do it. I would amputate immediately in all cases where 
the patient is able to talk and his pulse is good. 

Dr A. S. von Mansfelde— You mean right away, then? You don't mean 
two or three hours afterward? 

Dr. Buchanan— I mean as soon as I saw him. He was carried in on 
a b(»ard, and I operated on him right away on that board. 

Dr. BLing— You say it he had a good pulse, doctor? 

Dr Buchanan— Yes, sir. 

Dr. Murdoch, Pittsburg, Pa.— It seems to me we have been treating 
the writer of this paper very unfairly in discussing another question en- 
tirely from what the paper contained. No part of the paper, so far as I 
heard, entered into the subject of primary or secondary amputation. It 
was only in regard to the use of the deep suture in bringing the deep parts 
of the wound together; and that is the only subject that is up for discussion. 
It is, therefore, very gratifying to know that Dr. King from Kansas City has 
been diverted from the real issue, and the question is as to the proper time 
for performing the amputation; whether it should be made immediately or 
at a remote period. This subject has been brought up by Dr. King of Ken- 
tucky City, and he has stated the case of a young man, twenty years of 
age, who was brought to the Missouri Pacific hotel at Kansas City, hav- 
ing been injured in a wreck, and in the course of seven weeks they were 
able to take off his limb. Dr. King stated (I don't know how he knows it) 
that unless this long period had been permitted to elapse before the opera- 
tion the man would undoubtedly have died. How did he know it? (Great 
laughter.) My own experience has been like that of Dr. Buchanan. Every 
case is a case by itself. Every case of amputation that you have is a 
problem of its own, and you can lay down no dogmatic niles and say al- 
ways do this or that. I will state as a general rule in a young man, 
twenty years old, who has received a traumatic injury, tliat, to aUow 
that limb to go on until gangrene sets in and then make incisions largely 
involving the dead and the living tissues, in pursuing such a course you 
are much more liable to induce septic conditions than if amputation were 
performed immediately. By opening up the arteries and veins and making 
incisions between the dead and the living tissue, such a condition is very 
likely to bring on septicaemia; and for what purpose incisions should be 
made into the dead part is more than I can understand. (Applause.) If 
incisions are to be made in the living part, they should be made above the 
dead part and the limb should be amputated. Generally speaking, that 
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would be tilt rule whlcli I consider should be pursued. In cbe Western 
PemiBylvniifii hospital at Pittsburg, it is tie custom there to do Immediate 
amputation. An old man was brought in there, as Dr. Buchanan states; 
Uie care had traversed the limb, leaving just room to amputate below the 
hip Joint, and Dr. Buchanan amputated, 1 tlilnk, within an hour. 
Dr. Buchanan— Within ten minutes. 

Dr. Mm-doch— Well, that is near enough. The man made uu uuinter- 
mpted recovery. We know he did live; we don't know that he died. (Ap- 
plause.) Mr. Erlchsen has asserted In his surgery that never again will 
lie amputate from any patient bat a youth, a limb which bus been traversed 
by the cars, above the middle of the thigh. You will find that In tie 
older editions of "Brichaen's Surgery." That he has done it so much, sitd 
the operation has been traversed by a car wheel above the middle of the 
thigh unless the patient is a youth. Erichsen's experience, I suppose, was 
derived from waiting to do the secondary operation; waiting to do JU8t 
what Dr. King advises you to do, but loses his patients, generally. I have 
.1 history of five cases of immediate amputation at the thigh, and every 
one recovered. However. I am not disnisslng the paper read. 1 am dis- 
cussing Dr. King's criticism, and I Bay again that I would not make a 
[■ dogmatic rule, and I would advise you, gentlemen, not to accept a dog- 
l Quitlc rule In these cases; but tliat each individual case is a problem to be. 
1 Solred by Itself. (Applause.) 

Dr. Pearraan— I do not wish to take up very much of your time, as this 

r matter has been very thoroughly discussed. It is, however, one which I 

r consider of paramount importance. I have practiced the principles advocat- 

L«d by those on each side of this ipiestlon, and have suffered both by am- 

Ij^tatlng too early and by deferring too long; at least, my patients have 

I.Bnffered (laughter), and I have a reputation, no doubt. It has been very 

l:<^'ay said here that each case is a case of its own. A surgeon must ex- 

r^tO'cise good common sense In practicing surgery, as well as in anything else, 

iand when a man is brought to yon with a heart beat of 130 or 140, In 

[ which you cannot discover tho second beat of the heart; Is brought to you 

With one, perhaps both, Umhs crusbi^; feels no pain; desirea nothing but 

a drink of water, and knowing nothing about the estent of his injuries, 

and the pulse la not perceptible at the wrist. Amputate that limb and 

you kill your patient; whereas. If you would give proper treatment, stlm- 

nlants. etc., and allow four, six, ten or twenty-four hours to elapse, as the 

ae may be. In my Judgment many times you save the life of your patient. 

ore than that. It Is plainly our duty to do what we conceive to be right; 

e ninat save; and we must defer, somewhat, to the wishes of the friends 

(.the patient. I recollect one case where I amputated both limbs above 

e knee; they were mangled and cruBhed almost to atoms; he had a fair 

se and I waited until I thought the pulse was tolerably well established. 

e patient died and the friends said: "Doctor, why did you do It? Yon 

he would die?" I said, "I did not know he would die. I operated 

le I thought It would ^ve him the best ebance for his life." "Yes, 

>octor, but he died." Tou see they blamed me for It. One case I wish to 

It Is a very singular one and always lias bothered me. If occurred 

; I knew anything of andsei)tics or antiseptic treatment. A youi^ 

IS shot, the ball entering the axUlnry region. He was under the 

a friend of mhie, who called to see me and asked me If I would not 

t the patient with him. He said he wanted to go out and take the shot 

t of Ma arm. If the patient was living, which he did not expect he would 
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In.'. Ou I'xamiiiatioii we futmd tJie liuuiei'UB entirely sevei'ed and no dr- 
i^uliitioii In the arm at all; and we had gone unprepared to operate. We 
told the friends that we would have to come up next day and take the man's 
itriii off at the shoulder. When we went up next day they met na at the 
iliior Olid said we were too late, that the young man was dying. He seemed 
hi he dying. The ann was blaek and swollen— black from the shoulder 
down. The young man wiis delirious and ft looked as though he would 
die in a very taw minutes. We went home. In llirei' <•>■ fiun- days after thai 
they sent ua word to come uj) and take the young man's arm off; that he 
waB still living. I received great censure In the neighborhood for not hav- 
tng taken it off. However, we went up. The patient had become rational 
within four or Ave days after the receipt of the Injury. The line of df- 
marcation had formed on the shoulder. I prepared to amputate, but he 
said it took three doctors to take a man's arm off at the shoulder, and he 
would not allow me to take It off. I made out as though I wanted to dr< 
it, but when the friends got him in the notion of having it done, I wasn't 
quite so anxious. (Laughter.) He aoJd that I must wait unlU the nest day 
and another doctor come tliere. I finally consented. The nest day T was 
sick (laughter), and could not go; so I sent this other doctor up. The two 
went up and I stayed in town. I wasn't so sick but what I couW stay in 
the office. (Laughter.) I wanted to hear the result on their return. When 
tiey got back I said, "How's the young man?" My filend says, "Oh, he's 
dead." (Ijiughter.) "Did you take his arm off?" "No." said he, "we pui 
him under the anaesthetic, made a little incision here (indicating) and he 
die*!. We picked up our tools and came away." About three days after 
tliHl one of the friends came to my oifice and said: "I wish yon would 
come up and take that man's arm out of the bed." (Great Laughter.) I 
went up and did so. He is alive and working to-day, and can do as much 
witli his one sound arm as an ordinary man can do witli two. T think thai 
was about eleven or twelve days from the time he sustained the Injury; and 
my belief is that that man would have died If that limb had been removed 
at any time previous to that. (Laughter.) 

Dr. W. B. Outten— I could not remain quiet after this child of mine 
(meaning Dr. King) had gotten used up so badly. And as for tie way Dr. 
Murdoch used him up, I think he showed no mercy. In connection with 
this limb that got black and stayed Mack, mentioned by the doctor, a 
gentleman behind me aays Dr. King's case la very slight compared with a 
case which occurred in his practice. He aays: 1 have a case now where 
an arm has been black for the last eight months, but it's on a black man. 
(Laughter.) What I desire to say is ^mply this: When our Brother Mor- 
docli presumes to say that each and every individual case has a separate 
history of its own, and then starts in and goes to work and gives Dr.'Ktng 
certain directJons, and indicates thereby that there Is absolute regularity 
concerning his particular case, but not In any others, he certainly does 
injustice to Dr. King. Now, then, In regard to certain points in connection 
with amputations, I wish to say that tlic sole indication by which we are 
guided as to when to amputate is the pulse. I don't believe tliat you can 
go beyond that point We all know that we have conditions which may 
arise in certain cases from extreme shock, and where we have injuries so 
severe and so extreme as to Indicate that It Is almost impossible that the 
patient can be alive, and sdll have a condition of the pulse in which uo 
shock has been made manifest I could likewise cite to you serious cases In 
wblcli we have to amputate, where, in conseQUence of Injuries close to tha 
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trunk, you flud the patient with glassy eye, pale auil look on the face, and 
you think your patient will surely die — even in that condition yon, will fre- 
quently put your hand there (on the wrist* and And a pulse that Is ab- 
solutely aatonialilng. In certain condiUons after injuries the heart which 
1ms lost In force makes up for it iu rapldliy and it Is simply beating itseif 
to death. Ab regards the influence of shock, there le not a sui^eon here 
who has not seen It. Where you iuive physical ehock alone, your results 
are generally good; but where you have mental shock, in connection with 
physical shock, your results arc Invariably bad. Suppose a man catches his 
foot In a guard rail; he sees the engine coming upon him, and struggles to 
get free. Picture to yourselves all the horror that seizes upon the man. 
In addition to that, his limb has been crashed. There is mental, as well 
as severe physical shock, and you are Incompetent to do anything. I be- 
lieve that the best results are attained In the treatment of injuries where 
they have been inflicted in the night, and where there are no horrifying 
drcum stances to create mental shock. Where the patient is not aware 
of the accident about to happen to him. and where there Is physical shock 
only. (Applause.) 

Dr. Maynard, Wyoming— I have tried both, and I have had them die 
when the secondary operation was performed and when I have operated 
early. Operate early, if possible, for I fully believe that the anaesthetic 
lessens shock, and helps to rally the patient. There is a point growing 
out of these discuBSions, '"SVIien to operate," which is of more practical 
beneflt to us to-day than any other question that we may discuss. It Is 
practical for the future, and anything and everything bearing upon this 
point will be, I think, of intense Interest to us all. The consensus of opin- 
ion will largely help to guide one for his future action. I wiU go back for 
a moment and aay that I believe the early operation, if you must make it, 
Is the one to make, unless yonr patient is so near dead thai you know he 
will succumb while you are performing It. I think this Is a matter that 
^ould depend entirely upon the amount of injury sustained. I never hesi- 
tate to decide. I may be wrong. I think Dr. Outten Is wrong sometimes; 
but I never herftate to decide as to whether an operation must be per- 
formed or not. There is a question growing out of the discussions on rail- 
way crushes which, though not exactly germane to the paper read, has 
been a question with me for years. It was a question with Dr. -John Hodgin 
of St. Louis, a better man than whom never lived. God rest his soul. We 
luvve discussed It repeatedly, but never arrived at a satlBfactory conclu- 
bIou, and that Is why In railway crushes, wheel grinds. I have to amputate 
farther away from the destroyed tissue than I would for a shell wound 
during the warT Why Is this? Is it due to changed muscular structure, to 
the crushing of l>one. or is It a dispensation of providence that we will 
never know anything about? A year from toKlay I would like to hear this 
Bubject discussed. 

Dr. BoulHeur— The remarks made so far seem to have tteen directed to- 
wanl what is to become of the patient. There is no question In my mind 
.but what we can save a good many limbs by waiting a few hours. I have 
In mind two or three cases which have occurred In tlie last year and a 
half which were about to be amputated by surgeons who have had years 
of railroad experience, and which by accident have fallen into my hands. 
ine of them, I found I could not get the consent of friends to amputate, 
L and, therefore, placed the man upon what you might call an expectant plan 
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of treatment. The cars had passed directly over the foot and crushed two 
inches of it in length. We placed a compress wet boracic acid solution on 
that part of it, with the idea of preventing absorption from that decom- 
position which we supposed would be there. Was surprised to find, in 
next twenty-four hours, that there was ciiculation in that part of the foot. 
At first 1 could see no life in it, no circulation, absolute coldness. 1 made 
incisions into it with the knife wdth no response whatever from the patient; 
but after constantly iiTigating it for twenty-four hom*s with the solution, 
there was circulation enough in that foot for me to amputate the dead 
tissue and to save that man's foot. I have had several cases of this kind. 
In the last week I succeeded in saving three-fifths of a man's thumb. 
Et was entirely crushed off, with the exception of half an inch of skin. J 
placed it back on the hand and held it there by suitable bandage, after 
having dressed it. He will lose his nail, but is going to have the thumb 
left. The early amputation plan would have left that man without the 
thumb. I have demonstrated on several occasions that by using the boracic 
acid^ solution that parts can be rejuvenated and revivified which are ap- 
parently dead. Therefore, I say that a little waiting is not always a bad 
thing. Just wait a little once in a while and take into consideration that 
it is possible by a little conservative and expectant treatment you can save 
perhaps onlj-^ three inches extra length of stump. This three inches is so 
much more saved to the patient; and there is no question but what it can 
be done in many cases. 

Dr. King— I wish to say that I did not advocate early amputation nor 
late amputation. I simply inveighed against the idea of amputating during 
shock. I simply say wait, when you feel from your past experience that 
the patient is not going to live. Of course, no one knows whether he 
is going to die or not; but if you think, as I say, from your past experience 
that be will not five during the operation don't amputate then, but wait un- 
til you think he is in condition to bear it. 



The Sometime Necessity of Early Special Treatment 

in The Eye. 

[By Surgeon Joseph A. White, Richmond, Va.] 

In offering a few remarks on this subject, I do not wish to be taken 
as pleading the cause of the specialist, and magnifying his importance; or 
of belittling the work of the local road surgeons. But it is a well known 
fact, tliat, unless a surgeon has had special training in eye surgery, or is 
in a community of sufficient size to call for frequent treatment of eye 
injuries, he, in the natural order of things, will grow rusty on this subject, 
and be hardly competent to handly such cases with the requisite skill and 
judgment. And this matter is of importance in more ways than one. The 
loss of an eye is not only a great affliction to the victim of the accident, 
but tlie loss of an eye that might have been saved by early appropriate 
treatment is a grave reflection on the siu*gical service of the road, and may 
involve the latter in legal complications from which there is no escape, ex- 
cei)t by paying heavy damages. 
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Ab you nil well tnow, raOroade are conBtantly fighting law ffliits ttiat 
are always being instituted without any just ground, and without any real 
liability on the itart of the road, and they :ire frequently compelled to pay 
damages most unjuBtly. How much moi'e surely then are these corporationB 
to lose suits where any neglect or mis management of a case ot injury by 
the road surgeons coo bo deiiion8tru.ted. Hence It is equally to the in- 
terest of the injured person, ot the sui^eon and of the railroad tliat such 
prewiutlons sliould be taken as to insure the most approved treatment In 
eye Injuries. 

The Injm'ed peruon may be saved from the loss ot au eye, and will 
be eatisfied that all has been done that could have been done: the surgeon 
is exonerated from all blame, should the Injury result disastrously: and 
the rnlLroad slands on tbp best defensive ground in case suit should still 
be instituted, in ajiite of the liberality and kindness of the corporation. 
That the roads recognize tlie importance of the medico-li^al aspect of this 
question is shown by the fiict that many of them have added ophthalmic 
surgeons to their corps of medical offlcerR. nnd that otliers are daily fall- 
ing Into line In this respect. 

To psempli& these reiriHrks, allow me to report the following cases: 

Case 1— F. A. D^ , tH-enty-two years of age, blacksmith, employed in 

the 0. & O. shops at Hichmond, Va., was occupied Oct. 15, 1892, In "center- 
ing a spring," when a chip flew from the spring and wounded the left eye. 
He was at once sent to the local surgeon who turned him over to me wiUi 
the request that I yxamtne and report on (he case, 

I found a penetrating wound of the cornea about a quarter of an inch 

long, half-way between its central meridian and lower margin; the anterior 

chamber was filled with blood, probably due to Injury of the iris. Tliis was 

all that could be determined by simple inspection. He was positive Ibat 

tliere was notliing In the eye, being satisfted tbiit whatever wounded lilm 

, lud not gone inside. However, I evacuated the blood from the chamber 

I 1^ depressing the lips of the wound with a flat spatula to investigate this 

I (piesflon for myself. After the blood was removed, I eiamtned tlie eye 

b a strong Uluminntion, found the iris wounded in its inferior nasal 

quadrant, and thought 1 could detect the sheen of steel at the lower margin 

I of the lens. Using a small sterilized probe, I could feel the piece of metal. 

I decided to remove it with the electric magnet, tiilnking It would be au 

\ easy matter, as it seems quite small. After sterilizing the eye and magnet 

I point, 1 introduced the bitter through the wound, and each time I turned on 

lio ciHTent I could heiir the cUcl; of the metal against the magnet; but pull 

B I would. I could not dislodge it. Any tracdon on the magnet gave the 

' patient the sensation of haying the eye pulled tuslde out, and I saw clearly 

I that I continued the attempt I would turn tbe lens upside down before the 

pleco of steel would come away. 

It had gone from without, Inwards and downwards, passing through tic 

I cornea, iris and tbe lower margin of the lens behind and lielow which it was 

resting on the ciliary bodies. I enlarged tbe corneal wound from margin to 

margin as if to extract tlie lens, and tbea reapplied the magnet. Direct 

traction again threntpncl to dislocate the lens, and I then pushed the for- 

tigu body down and in. to disengage it from tbe lens, and turning it quickly 

to the front, I succeeded In dislodging and removing it from the eye. In 

I dtdng so, I pulled Hie lens up and out, without, however, dislocating it into 

' -Oie vitreous. A little vitreous followed the foreign body out of the eye. 
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whicL was dressed antlaeptlcally anci the patient sent home. Atropis, 
sulph. Bolntlon and Ice compresseB were ordered, and th^ next day when 
I saw hfni tiiere bad been very little reaction and the eye was doing well. 
In four or five days the wound was apparently healed, no tilood in th« 
anterior clianiticr, the pupil was oral sliaped, tlie iris being drawn somri- 
what down and In, and the less seemed to be in its normal position, al- 
thougli cloudy at its lower margin. The case made a rapid recovery, but 
tlie lena gradually became cloudy througliout. I have needled the cataract 
twice, whilst there is atUl some cloudy capsule occupying the Inner part of 
the pupil hia vision is JJ with + 9D = X 2D" X TO . This will ho furthe'r 
Improved by getting rid of the cloudy capsule. The present appearance 
of the eye is shown by Fig 1 




Had the presence of the foreign body not been determined, and had it 
not been removed by the magnet (and there was no other way to do It 
without destroying the eye), he woidd undoubtedly have lost his eye. 
Would its presence have been demonstrated, and would it have been re- 
ff.ored soon enough by the average road sui'geon? It is hardly necessary 
to answer this question, and even If this had not been done, there would 
have been no reflection on the surgeon, because the injuiy was of a cliar- 
ncter outside bis usual experience, and he could not have been es5>pcted 
to do what had to be done In the case to save the eye. Even If he had 
detected the foreign body, he could not ^ave removed It, unless he lived 
in a place of some size, becaiise he would not have had and could not im- 
mediately have gotten suitable apparatus. In all pi-obability the case would 
have received every care and attention, the eye would have been dressed 
antl6eptlcally secundum artem, the wound would have healed kindly and 
the eye have resumed an almost normal appearance, but imprisoning a 
foreign body that would have eventually destroyed it by slow cyclitls and 
possibly Its fellow my sympathetic ophthalmia. 

That such a course of procedure would have been apparently justifiable. 
I admit, because with the exception of the blood In the anterior chamber 
there was no sign of a foreign body In the eye, and the roan was positive 
that he was wounded by a fragment which fell to the ground. 

Another case not so serious In its nature, but Involving the risk of loss 
of the eye If It had not received immediate proper treatment Is the follow- 
ing, and you will observe the similarity of the two cases on first appear- 

Case 2. S. S. G- — -, forty years of age, a car repairer at the C. & O. 
shops in Richmond, was wounded In the right eye by a piece of steel on 
Jan. 10, 1893.He was sent to the local surgeon at once who transferred him 
to my care. I found a penetrating wound of the sclerotic about three-elghta 
of an inch long In the inferior external quadrant, juat behind the insertion 
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ot the Mb, through whiiJi vitreous was protruding. The anterior chamber 
was filled with blood, and no view of the Interior could be obtained. I cut 
iiff tbK projecting vitreonst iiud passed ii sterilized flat spatula between the 
lejiB and iris into the pupillary area and by slightly tilting it, eviicuated 
most of the blood. The lens was partially displaced. I cotild find no evi- 
dence of the presence of a foreign body. I applied ice comptesaes, ordereii 
atropia solution to be instilled and dressed tlie eye antiseptlcally. The 
wounil healed rapidly and in ton days the eyo looked us natural as ever, 
except that tlie pupil wiis drawn somewhat down und out. Sight, how- 
ever, WEis seriously impaired, although the refractive media weire perfectly 
clear, except a few opague spots in the lower and outer periphery of tbi^ 
lens. V. was jJJ, only. This was due to the resulting antigmatism and 
with— 0.50D=4- 3°D°ax. flO": his vision May first was J^, an excelienl result. 




This case would, in all probability, have resulted equally well in the 
haads of any careful physician, but I dte it to sliow that it is lUfflcult to 
know on first esaminatlon whether such injuries require special treatment 
or not. In Ixjth of these cases there was a serious wound of Uie eye, and 
in both the eye was apparently filled with blood. Both had been wounded 
by a piece of steel, both were equally confident that no foreign body had 
entered the eye. At first glance, with the exception that one wound was 
In the cornea, and the other In the sclera, the two cases wei'e exactly alike. 
In fact the second ease would have appeared to be more serious In Its 
nature than the fiwi, liecause the wound was in the ciliary region, and ac- 
cording to all teaching on the subject exposed the patient to the risk of 
sympathetic disease. Yet the first would have been certain to lose his eye, 
and the second to save his under the same treatment Could I better ex- 
emplify the sometiaie necessity of expert opinion and treatment In these 
injuries of the eyeV 

Case 3. O. A. \V , engineer, thirty-five years old. C. & O. R.K., was 

sent to me Maicb 13, 1893. Three weeks previously his left eye and eyeUd 
had been injured by tlio breaking of a cab window in a storm. The 
luwer hd had received a penetriitlng wound from the broken glass and 
the sclera was slightly cut about tliree-eighths of an inch below the lower 
eomeal margin. At the time of his visit to me, the lid and sclera had healed, 
and the eye was apparently normal looking. Examination with tlie oph- 
tlialmascope showed it, however, to be filled with blood. I could got no 
lilstory of a foreign body, as both lie and his physician were sure there 
was no injury of the globe beyond the slight wound of the sclerotic and 
the effects of the concussion. I felt satisfied there was a piece of glass 
hi thf eye, but In the face of his vigorous protest to the contrary, I simply 
fold him of the possibility of the removal of the eye. provided t 
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did no good Under hypodermic use of pilocarpine, ttie blood slowly ab- 
sorbed, but at the same time the tension became steadily less and symp- 
toms of phthisis bulbi showed themselves. Up to this time he lieeps the 
eye in the vain hope of saving it. It is now very soft, somewhat con- 
gested, the pupil well dilated, but oval, and the blood inside almost en- 
tirely absorbed. With the ophthalmoscope a slight reddish reflex can be 




Ca8B 3. — Showing condition of eye when last seen. The black part of pupil is normal, 
the gray represents detached retina and the white a deposit of lymph around the 
foreign body. The black spot below the iris shows location of wound. 

gotten in the upper and outer quadrant no reflex up and lq; a gray reflex 
directly in, as if the retima was detached in that locality and downwards 
can be seen a whitish elevation with blood vessels running over it, resem- 
bling more than anything else an accumulation of lymph over and around 
the injured part of the sclerotic. I am satisfied this encloses a piece of 
glass, but this surmise can be demonstrated only by removing the eye. I 
have m'ged its removal, but without obtaining his consent* 

Case 4. G. B , negro, aged thirty, laborer on C. & O. R. R., was in- 
jured February 14th in the right eye whilst crushing stone with a sledge. 
He came to me on March 18th, nearly five weeks after the injury. At that 
time there was a wound of the cornea through which the iris had pro- 
lapsed and grown to its edges and the lens was cataractous. The tension 
was abnormally high, the eye exquisitely tender to the touch and so pain- 
ful that anodynes had very little effect. The first night in the hospital the 
resident physician was obliged to give a hypodermic injection of a quarter 
of a grain of morphia after he had taken two doses by the mouth, before 
he was relieved. I could get no satisfactory history of the case, and with 
the information obtainable and the appearance of the eye, I diagnosed 
"secondary glaucoma and cyclitls due to a wound of the cornea and lens 
with hernia of the iris." I advised the removal of the eye, to which he 
consented. He was at once relieved by the operation and in a week left 
for his home. 

Both these latter cases lost the eye, but in neither could the loss be 
attributed to any neglect on the part of the road or the local surgeons. 
Case 3 would have lost his eye under any treatment, and under the care of 
the most expert ophthalmic surgeon, and unless he takes good advice to 
hav(^ the eye removed, he may lose the other eye as well. Notwithstanding 
this fact, the injury was of sufficient serious nature to have had an expert 
opinion as soon as possible. Case 4 had the eye removed, but only because 
liis sufferings had been intolerable. Would he ha\e fared any better if he 



* On July 4-th, 1893, this case returned to me and consented to the removal of the 
eye. I found a lone slender piece of g^lass one-half inch long: and one-sixteenth inch in 
diameter, imbedded in the lymph mass, above described, in the re^rion of the wound 
as it appeared with the ophthalmoscope — thus verifying^ my diagnosis. 
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had gone at once to an ophthalmic surgeon? Foeslbly yea! Frobatily no! 
He was advised to do so, and did not, so tliat if he had a chance he threw 
it away, and If he is like the average man, he In all probability hlames the 
road for the result of his own neglect,** 
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Dr. Ourry— I consider, gentlemen, that this paper is of too great im- 
portance and Interest to all parties concerned to allow it to pass without 
some discussion. I did not intenii to say one single word, not being prepared 
to do so; hut, observing the silence of the members present thought that 
the golden opportunity was passing. The cases recited in this paper could 
be handled, as the casaylat so graphically stated, perhaps, only by a m;in 
who waa peculiarly preporeil and with the instrmnents all ready for sucii 
wcrk. But there are classes of cases, gentlemen, not containing minute 
foreign bodies and not regniring an almost saperhumaD skill to detect and 
which are. perhaps, grave in their results to the patient, as these that havi- 
been related—grave only because ccrri'Ct treatment has not beea applied 
at the proper time. Correct treatment gives a brilliant and Batistactory re- 
sult and good vision to the patient. Incorrect treatment, or loss of time, 
means blindness and a condition which It is Impossible afterwards to over- 
come. These cases, unlike many others, will not wait, and when the op- 
pnrtunity for correct treatment has passed all the skill In the world cannot 
bring back the conditions which will relieve the diseased part. There Is the 
trouble. An injury even slight Is produced where the cornea is Icnocked all 
to pieces. Where the lesion is great, anybody can see it; but here is an 
eye that has been injured perhaps not to such an extent. There may be 
beginning the slightest kind of an Inflammation of the cornea or a keratitis. 
It is overlooked. There may be a very nilnut« foreign body buried in the 
cornea and casual examination will never see such a foreign body as that. 
It requires skUl and knowledge of the various kinds of light that strike 
the eye to find many of thesi? minute particles; and to remove them be- 
fore any Inflammation or inflammatory action commences Is an absolute 
necessity. This done and the eye is in fairly good condition. If that par- 
ticle be not removed and It is allowed to remain in it. it irritates and ag- 
gravates It, plastic adhesions form, and inside of a week no power on earth 
can place tliat eye back to its normal condition. All these things coidd have 
been obviated by the correct treatment and at the proper time. I am 
very glad that Dr. White has presented this subject, not in the Interest of 
spi'rlulists as he says, but as nn absolute fact; as things which we aU ought 
to know; as things which railroad companies ought to know. There are 
some other things which, In m3' opinion, railroad companies should know. 
I believe to-day the Uves of passi-ngers are jeopardized by the Imperfect 
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vision of engineers and firemen. Of course, it bears upon the engineer 
pilncipally. In some cases which have come under my personal observation 
they could have been relieved by simply correcting the refractive error. 
I find many engineers, looked upon as the most competent upon the roads, 
whom I venture to say, on an absolute test, would admit that they could 
hardly tell a man from a cow two hundred feet distant Investigation 
shows that there is an error of refraction and by correction with glasses 
that man's visiou is made as good as any one's. The reason they are go- 
ing on in this way is that they are afraid that if they put on glasses that 
the management will say at once, ''that man has diseased eyes and is not 
fit for his position.." As it is getting late now, gentlemen, I will not take 
up any more of your time. (Applause.) 

Mr. B. F. Wilson— Not being a specialist, I merely wish to say how im- 
portant it is that we surgeons should be able to decide whether it is neces- 
sary to send those cases to specialists, so that the companies may not b^ 
mulct in damages owing to our Incompetency, and want of knowledge lo 
this special line. 
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CHAPTER IV. 



The Organic Law pf the Association and a Record 

of Its Members, 

The following honorary members were elected at the Bnffalo meeting, 1881: 

Nicholas Senn, M. D., Ph. D., L. L. D., Professor of iStirgery in Bnsh Medical College, 

Chicago, 1)1. 
W. W. Dawson, M. D. LL. D., Professor of Surgery Medical College of Ohio, Cin- 
cinnati, Ohio. 
:Mr. Charles M. Hayes, General Manager Wabash System, St. Louis Mo. 
Mr. W. B. Jones, General Claim Agent M. P. Ry., St. Louis, Mo. 
Hon. Alex. Cochrane, General Solicitor M. P. Ry., St. Louis, Mo 
Hon. Frank Jones, I*resident B. & M. By., Portsmouth, N. H. 
Mr. James E. Childs, General Manager N. Y. O. & W. By., New York, N. Y. 
Hon. Frederick Smyth, President C. & M. By., Manchester, N. H. 
Mr. G. W. Stevens, Gen. Mngr. C. & O. Ky., Richmond, Vil 
Mr. S. H. H. Clark, Gen. Mgr. M. P. & U. P. Rys., St. Louis, Mo. 
Mr. Frank B Clark, Traffic Mgr. St. P. M. & O. Ry., Omaha, Neb. 
Mr. S. B. Williamson, Gen. Counsel N. Y. 0. & St. L. Ry., Cleveland, Ohio. 
Mr. G. W. Bartlett, (Jen. Supt. B. R. & P. Ry., Rochester, N. Y. 
Mr. Lewis Williams, Gen. Supt. N. Y. C. & St. L. Ry., Cleveland, Ohio. 
Mr. W. C. Brown, Gen. Mgr. H. & St. J. By., St. Joseph, Mo. 
Mr. S. B. Crane, Gen. Supt. H. & St.. J. By., Brookfleld, Mo. 
Mr. J. B. Yohe, Master Trans. P. L. & B. By., Pittsburg, Pa. 
Mr. C. D. Law, Supt. W. Div. P. F. W. & C. By., Ft. Wayne, Ind. 
Mr. A. B. Starr, Supt. B. Div. P. F. W. & C. By., Allegheny, Pa. 
Mr. Joseph Wood, Gen. Mgr. Penna lines west of Pittsburg, Pittsburg, P». 
Mr. Geo. W. Holdridge, Gen. Mgr. B. & M. By., Omaha, Neb. 
Ool. Orland Smith, lot Vice Pres. B & O. By., Baltimore, Md. 
Capt. W. W. Peabody, Ist Vice Pres. B. O. S. By., Cincinnati, Ohio. 
Dr. John Mclntyre, St. Louis, Mo. 
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Mr. Charles Tmax, Chicago, HI. 

Thomas H. Manley, M. D., New York, N. Y. 

Mr. A. L. Mohler, Gen. Mgr. G. N. Ry., St. Paul, Minn. 

Mr. R. Bell, Gen. Mngr. W. N. Y. & P. Ry., Buffalo, N. Y. 

Mr. F. M. Gault, Gen. Mgr. O. & St. L. Ry., Council Bluffs, la. 

Mr. C. H. Ackert, Gen. Mgr. Iowa Central, Marshalltown, la. 

Mr. Edmond L. Tyler, Gen. Mgr. A. & W. P. Ry., Atlanta, Ga. 

Mr. R. C. Richards, Gen. Claim Agt. C. & N. W. Ry., Chicago, 111. 

Roswell Park, A. M. M. D., Buffalo, N. Y. 

Herman Mynter, M. D., Buffalo, N. Y. 

Mr. J. M. Edwards, Vice Pres. and Gen. Mgr. L. N. O. & T. Ky., .>lemphis, Teno, 

Mr. O. H. Pond, Supt. C. S. & H. Ry., Columbus, Ohio. 

Mr. T. M. Pellar, Gen. Supt. T. & O. C. Ry., Toledo, Ohio. 

Mr. Roswell Miller, Pres. C. M. & St. P. Chicago, 111. 

The following roll of honorary members were elected at the Old Point Comfort 
meeting, 1892: 

Mr. M. E. Ingalls, Pres. C. C. G. & St. L. Ry., Cincinnati, Ohio. 

Mr. Joseph Ramsey, Jr., Gen. Mgr. C. C. C. & St. L. Ry., Cincinnati, Ohio. 

Mr. A. A. Robinson, 2d Vice Pres. and Gen. Mgr. A. T. & S. F. Ry., Topeka, Kan. 

Mr. David McCargo, Gen. Supt. A. V. Ry., Pittsburg, Pa. 

Mr. J. T. Odell, Gen. Mgr. B. & O. Ry., Baltimore, Md. 

Mr. Wm. H. Barnes, Gen. Mgr. B. & A. Ry., Boston, Mass. 

Mr. C. C. Waite, Pres. C. H. V. & T. Ry., Columbus, Ohio. 

Mr. M. D. Woodford, Pres. and Gen. Mgr. C. H. & D. Ry., Cincinnati, Ohio. 

Mr. John M. Whitman, Gen. Mgr. C. & N. W. Ry., Chicago, 111. 

Mr. E. St. John, Gen. Mgr. C. R. I. & P. Ry.. Chicago, 111. 

Mr. John M. Egan, Pres. and Gen. Mgr. C. St. P. & K. C. Ry., St. Paul, Minn. 

Mr. James Charlton, Gen. Pass, and Ticket Agt C. & A. Ry., Chicago. HI. 

Mr. W. F. Merrill, Gen. Mgr. C. B. & Q. Ry., Chicago, 111. 

Mr. E. W. Winters, Gen. Mgr. C. St. P. M. & O. Ry., St. Paul, Minn. 

Mr. T. A. Mackinnon, Gen. Mgr. C. & M. Ry., Concord, N. H. 

Mr A. J. Earliug. Gen. Mngr. C. M. & St. P. Ry., Chicago, Dl. 

Mr. T. G. Shaughnessy, Vice Pres. C. P. Ry., Montreal, Can. 

Mr. N. Monsarrat, Pres. and Gen. Mgr. C. A. & C. R. R, Columbus, Ohio. 

Mr. Chas. L. Stone, Gen. Pass, and Ticket Agt. C. & B. I. R. R., Chicago, 111. 

Mr. W. F. Fitch, Gen. Man. D. S. S. & A. R. R.. Marquette, Mich 

Mr. W. S. Alexander, Pres. and Gen. Man. E. K. of Minn., St. Paul, Minn. 

Mr. W. C. Hugharc, Pres. G. R. & I. R. K., Grand Rapids. Mich. 

Mr. J. T. Harahan, 2d Vice Pres. 111. Central R. R., Chicago, 111. 

Mr. R. W. Woodford, Gen. Man. W. & L. E. R. R., Toledo, Ohio. 

Mr. R. B. Cable, Gen. Man. J. T. & K. W. R. R., Jacksonville, Fla. 

Mr. Geo. H. Nettleton, Pres. and Gen. Man. K. C. Ft. S. & M. R. R., Kansas City. 

Mr. Geo. L. Bradl«tii7, Gen. Mngr. L. E. & W. R.R., Indianapolis, Ind. 

Mr. J. G. Metcalfe, Gen. Man. L. & N. R. R.. Louisville, Ky. 

Mr. RoUin H. Wilbur, Asst. Gen. Man. L. V. R. R., South Bethlehem, Pa. 

Mr. W. H. McDoel, Gen, Man. L. N. A. & C. R. R., Chicago, 111. 

Mr. Geo. C. Smith, Asst. Gen. Man. M. P. R. R., St. Louis, Mo. 

Mr. H. B. Ledyard, Pres. and Gen. Man. M. C. R. R., Detroit, Mich. 

Mr. James C. Clark, Pres and Gen. Man. M. & O. R. R., Mobile, Ala. 

Mr. W. S. Mellen, Gen. Man. N. P. R. R., St. Paul, Minn. 

Mr. J. W. Thomas, Pres. and Gen. Man. N. C. & St. L. R. R., Nashville, Tenn. 

Mr. Theodore Voorhees. Gen. Supt. N. Y. C. & H. R. R., New York, N. Y. 

Mr. Joseph H. Sabds, Vice Pres. and Gen. Man. Norfolk & W. R. R., Roanoak, Va. 

Mr. D. W. Caldwell, Pres. N. Y. C. & St. L. R. R., Cleveland, Ohio. 

Mr. John F. Barnard, Pres. and Gen. Man. O. & M. R R., Cincinnati, Ohio. 

Mr. H. S. Haines, Vice Pres. Plant System, New York, N. Y. 

Mr. Chas. B. Pugh, Gen. Man. Penna R. R., Philadephia, Pa. 

Mr. A. B. Welby, Gen. Supt. R. G. W. R. R., Salt City, Utah. 

Mr. W. H. Green, Gen. Man. R. &. D. R. R., Atlanta, Ga. 

Mr. S. R. Alnslie, Gen. ^an. W. C. R. R., Chicago, DL 
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Mr. B. C. Smith, Pros. C. V. R. R., St. AlWans, Vt. 

Mr. D. B. Maxwell, Gen. Man. Purchasing Agt. F. C. & P. R. R., Jacksonville, Fla. 
Mr. H. G. Burt, Gen. Man. F. B. & M. V. R. R., Omaha, Neb 
Mr. F. D. Underwood, Gen. Man. M. St. P. S. S. M. R. R., Minneapolis, Minn. 
Mr. Payson Tucker, Gen. Man. and Vice Pres. Maine Cent. R. R., Portland, Me. 
Mr. A. A. McLeod, Pres and Gen. Man. P. & R. R. R., Philadelphia, Pa. 
Mr. S. M. Williams, 2d Vice Pres. C. R. R. of N. J., New York, N. Y. 
Mr. R. Carroll, Gen. Man. Q. & C. R. R., Knoxville, Tenn. 
Mr. W. J. Splcer, Gen. Man. C. & G. T. R. R., Detroit, Mich. 
Mr. C. J. Ives, Pres. and GTen. Supt. B. C. R. & N. R. R., Cedar Rapids, la. 
Mr. L. M. Johnson, Gen. Man. M. I. R. R., Ciudad Porfirio Diaz, Mex. 
Mr. Theodore D. Kline, G^en. Man. C. de F. N. M. R. R., Mexico City, Me;^. 
Judge J. K. Cowen, Gen. Counsel B. & O. R. R., Baltimore, Md. 
Judge J. H. Collins, Chief Counsel B. & O. R. R., west of Ohio river, Columbus, O. 
Mr. Harry P. Robinson, Pres. Railway Age & Northwestern Railroader, Chicago, 111. 
Mr. Horace K. Hobart, Vice Prea. Railway Age & Northwestern Railroader, Chi- 
cago, 111. 
Mr. Hugh M. Wilson, Sec. Railway Age & Northwestern Railroader, Chicago. 111. 
Mr. K. H. Talbott, 15 Wall St., New York, N. Y. 
.Mr. J. J. Hill, Pres. G. N. R. R., St. Paul, Minn. 
Mr. W. A. Scott, Gen. Supt. C. St. P. M. & O., St. Paul, Minn. 
Mr. Fred. C. Hubbell, Gen. Supt. D. M. N. & W., Des Moines. la. 
Mr. T. M. Bates, Supt. Transportation C. & A., Bloomington, HI. 
Mr. C. H. Chappell, Gen. Man. C. & A. R. R., Chicago, 111. 
Mr. W. K. Morley, Div. Supt. C. & A. R. R., Roodhouse, 111. 
Mr. B. J. Sanford, Asst. Supt. C. & A. R. R., Slater, Mo. 
Mr. B. R. Swoope, Gen. Supt. S. F. R. R., Sanford, Fla. 
Mr. Chas. H. Rockwell, Gen. Supt. C. & E. I. R. R., Chicago, 111. 
Mr. H. W. Knauff, Sec. N. P. B. A. R. R., St. Paul, Minn. 
Mr. F. B. Drake, Gen. Man. C. J. & M. R. R, Toledo, Ohio. 
Mr. S. R. Callaway, Pres T. St. L. & K. C. R. R., Toledo, Ohio. 
Mr. P.obt. Neilson, Gen. Supt. P. & B., also N. C. R. R., WiUiamsport, Pa. 
Mr. Geo. B. Roberts, Pres. Penua. K. R., Philadelphia, Pa. 
Mr. J. R. Kenly, Gen. Man. Atlantic Coast Line, Wilmington, N. C. 
Mr. J. D. Laying, Gen. Supt. W. S., New York, N. Y. 
Mr. C. W. Bradley, Gen. Supt. W. S., Weehawken, N. J. 
Mr. T. J. McGuire, Asst. Supt. L. N. A. C. R. R., Monon, Ind. 
Mr. Geo. K. Lowell, Asst. Supt. L. N. A. & C. R. R., Lafayette, Ind. 
Mr. James Barker, Gen. Pass. Agt. L. N. A. & C. R. R., Chicago, 111. 
'Slv. Wm. McLeod, Vice Pres. and Gen. Man. Orange Belt, Oakland, Fla. 
Mr. J. C. Hinsey, Special Agt. C. M. & St. P., Chicago, HI. 
Mr. J. C. Anderson, Gen. Pass. Agt. N. Y. O. & W. R. fR., New York, N. Y. 
Mr. H. I. Miller, Supt. P. C. C. & St. L. R. R., Louisville, Ky. • 

Mr. Geo. L. Bradbury, Gen. Man. L. B. & W. R. R., Indianapolis, Ind. 
Mr. D. S. Hill, Gen. Supt. L. E. & W. R. R., Indianapolis, Ind. 
Mr. J. H. :McConnell, Gen. Supt. Machy & Motive Power, U. P., Omaha. Nob. 
Mr. B. D. Dickinson. Asst. Gen. Man. U. P., Omaha, Neb. 
Mr. W. M. Newbold, Supt. L. & N. R. R., Birmingham, Ala. 
Mr. W. E. Gray, Gen. Man. K. C. O. & S. R. R., Kansas City, Mo. 
Mr. Frank M. Hill, Gen. Supt. K. C. N. & Ft. S., Kansas City, Mo. 
Mr. J. H. Pickering, Supt. K. C. S. B., Kansas City, Mo. 
Judge J. M. Thurston, Gen. Atty. U. P. R. R., Omaha, Neb. 
Mr. W. B. Ryder, Supt. Georgia Pac, Birmingham, Ala. 
Mr. J. S. B. Thompson, Asst. to Gen. Man. R. & D. R. R., Atlanta, Ga. 
Mr. Edward Berkley, Supt. R. & D., Richmond, Va. 
Mr. T. O. Troy, Acting Supt. R. & D., Alexandria, Va. 
Mr. J. A. Dodson, Supt. C. & A., Columbia, S. C. 
Mr. C. P. Hammond, Supt. R. & D. Atlanta, Ga. 
Mr. A. B. Andrews, 2d Vice Pres. R. & D. R. R., Raleigh, N.' C. 
Mr. James L. Taylor, Gen. Pass. Agt. R & D. R. R., Atlanta, Ga. 
Mr. John C. Winder, Gen. Man. Sea Board Air Line, Raleigh, N. C. 
Mr. L. S. Thome, Supt. of Transportation T. & P. R. R., Dallas, Tex. 
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Mr. Gaston Mesller, Gen. Pass, and Ticket Agt. T. & P. R. R., Dallas, Tex. 

Mr. G. A. Quinlan, Gen. Supt. H. & T. C. R. R., Houston, Tex. 

Mr. A. Faulkner, Gen. Pass, and Ticket Agt. H. & T. C, Houston, Tex. 

Mr. H. F. Whitcomb, Gen. Man. M. L. S. & W. R. R., Milwaukee, Wis. 

Mr. Geo. F. Bidwell, Gen. Supt. M. L. S. & W. R. R., Milwaukee, Wis. 

Mr. A. F. Banks, Traffic Mgr. I. G. R. R., Marshalltown, la. 

Mr. C. W. Lanpher, Gen. Trans. N. Y. O. & W. R. R., Norwich, N. Y. 

Mr. Frank L. Sheppard, Gen. Supt. Penn. R. R., Altoona, Pa. 

Mr. John W. Sanborn, Gen. Man. B. & M. R. R., Boston, Mass. 

Mr. Lucius Tuttle, Gen. Man. N. Y. N. H. & H. R.R., New Haven, Conn. 

Mr. J. J. Turner, Supt. P. C. C. & L. R. R., Pittsburg, Pa. 

Mr. C. D. Gorham, Supt. N. Y. C. & St. L. R. R., Ft. Wayne, Ind. 

Mr. C. M. Ward, Gen. Man. S. C. R. R., Charleston, S. C. 

Mr. J. W. Maxwell, Supt. M. K. & T. R. R., Denison, Tex. 

Mr. Jas. McCrea, 1st Vice Pres. Penna. R. R., Pittsburg, Pa. 

Mr. L. A. Daffan, Supt. H. & T. C. R. R., Corsicana, Tex. 

Hunter McGuire, M. D., Richmond, Va. 

Robt. E. Weir, M. D., Richmond, Va. 

Fred. S. Dennis, M. D., New York City. 

Stephen Smith, M. D., New York City. 

Lewis A. Stinson, M. D., New York City. 

Jos. D. Bryant, M. D., New York City. 

L. S. Pilcher, M. D., Brooklyn, N. Y. 

John D. Rushmore, M. D., Brooklyn, N. Y. 

Jonathan Wright, M. D., Brooklyn, N. Y. 

Geo. R. Fowler, M. D., Brooklyn, N. Y. 

The following honorary members were elected at the Omaha meeting, 1893: 

Mr. L. J. Seargeant, Gen. Mgr. Grand Trunk Ry., Montreal, Can. 

Mr. P. P. Shelby, Gen. Mgr. Coast Line G. N. Ry., Seattle, Wash. 

Mr. B. A. Kimball, Managing Director O. & M. Ry., Concord, N. H. 

Mr. Jno. H. Pearsons, Managing Director C. & M. Ry., Concord, N. H. 

Mr. Chas. A. Busit, Managing Director C. & H. Ry., L'aconia, N. H. 

Mr. Geo. Van Keuren, Supt. Jefferson Div. Erie Ry., Carbondale, Pa. 

Mr. Robt. Pitcaim, G^n. Agt. and Supt. Penna. Div. Penna. Ry., Pittsburgh. I*h. 

Mr. Samuel Sloan, Pres. D. L. & W. Ry., New York, N. Y. 

Mr. W. F. Halstead, Gen. Mgr. D. L. & W. Ry., Scranton, Pa. 

Mr. E. McNeill, Asst. to Pres. Iowa Central Belt Ry., Marshalltown. la. 

Mr. T. C. Purdy, Vice Pres. M. K. & T. Ry., Parsons, Kan. 

Mr. W. P. Robinson, Jr., (men. Mgr. St. J. & G. I. Ry., 'St. Joseph, Mo. 

Mr. Ji^ B. Smith, Pres. Erie & Wyoming Ry., Dunmore, Pa. 

Mr. Geo. B. Smith, Supt. Erie & Wyoming Ry., Dunmore, Pa. 

Mr. W. H. Burns, Pres. and Gen. Mgr. Mont. Union Ry., Butte, Mont. 

Mr. A. C. Salesburg, D. L. & W. Ry., Utica, N. Y. 

Mr. J. G. Wills, Gen. Mgr. Vandalia Ry., Terre Haute. Ind. 

Mr. E. L. Poole, Claim Agt. C. St. P. M. & O. Ry., St. Paul, Minn. 

Mr. W. D. Tyler, Pres. and Gen. Mgr. W. & C. R. Ry., Walla WaUa, Wash. 

Mr. J. H. Lothrop, Mgr. Kearney & B. H. Ry., Kearney, Neb. 

Mr. J. Q. Van Winitle, Gen. Mgr. C. C. C. & St. L. Ry., Indianapolis, ind. 

Mr. A. T. Wikoff, Pres. and Gen. Mgr. C. & M. Ry., Cambridge. Ohio. 

Mr. J. D. Besler, Gen. Supt. C. B. & Q. Ry., Chicago, 111. 

Mr. E. C. Murphy, Gen. Mgr. H. & S. Ry., Clarinda, la. 

Mr. J. W. Warden, Gen. Mgr. C. C. & S. Ry., Cleveland, Ohio. 

Mr. J. T. Gerry, Supt. B. & G. W. Ry., Burlington, la. 

Mr. Chas. M. Heald, Gen. Mgr. C. & W. M. Ry., Grand Rapids, Mleh. 

Jno. T. Dye, Esq., Gen. Atty. Big Four Ry., Cincinnati, Ohio. 

Mr. G. W. Parker, Vice Pres. and Gen. Mgr. St. L. A. & T. H. Ry., St. Louis. Mo. 

Mr. C. H. Hudson, Gen. Mgr. East Tenn. V. & G. Ry., Knoxville, Tenn. 

Mr. B. B. Thomas, 1st Vice Pres. N. Y. L. E. & W. Ry., New York, N. Y. 

Mr. A. M. Tucker, Gen. Mgr. N. Y. P. & () Ily., Cleveland, Ohio. 

Mr. Robert Bell. Gen. Supt. W. N. Y. & P. Ry., Buffalo, N. Y. 
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Mr. Tho8. Reynolds, Supt. O. G. O. & St. L. Ry., Indianapolis, Ind. 
Mr. G. 'A. Collins, Gen. Supt. Monon Ry., Chicago, 111. 
Mr. G. K. Sutton, Gen. Supt. C. C. C. & St. L. Ry., Connorsville, Ind. 
Mr. J. W. Thomas, Pres. and Gen. Mgr. N. O. & St. L. Ry., Nashville, Tenn. 
Mr. F. W. Tracy, Pres. O. & M. Ry., Cincinnati, Ohio. 
Mr. D. J. Mackey, Pres. P. D. & B. Ry., EyansYille, Ind. 
Mr. J. H. P. Hugart, Gen. Mgr. G. R. & L Ry., Grand Rapids, Mich. 
Mr. R. B. Pogrom, Supt. M. He C. Ry., Memphis, Tenn. 
Claik 'Bell, Bsg., Bd. Medico-Iiegal Journal, New York, N. Y. 
Landon B. Bdwards, M. D., Bd. Virginia Medical Monthly, Richmond, Ya. 
Mr. A. W. Johnston, Gen. Supt N. Y. C. & St. L. Ry., Oleyeland, O. 
John B. Lundy, M. D., Surg. G. T. Ry., Preston, Out. Can. 
Henry G. Stemen, Belphos, Ohio. 
Mr; A. K. Van Home, Jersey ville, III. 

Ohas. W. Hitchcock, M. D., Chief Surg, of the Standard Life &, Accident Insur- 
ance Company, Detroit, Mich. 
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IHortality HoII for 1888 to ^89^ incIiisiDe. | 


Dr. A.W.Bariteaii, 


Oberlin, Kan. 


Dr. [). P. Bigger, 


Brainerd, Minn. 


I>r. W. F. Bearcl, 


Vincennes, Ind, 


Dr. J. H. Calkinga. 


Davis Citv, Neh. 


Dr. Daniel Duckett, 


Forest. Ill, 


Dr. S. y. GriU, 


Orrville, Ohlu. 


Dr. U.J. Holland, 


Atchison, Kan. 


Dr. J. W.Jackson, 


t:anaas City, Mo. 


Dr. E. L. Lathrop, 


Ottumwa, In, 


Dr. H. L. Morton. 


\'emon, Ala. 


Dr. F. C. McConnellv. 


Vermillion, Ohio. 


Dr. D. D. Marr, 


Chesterton, Ind, 


Dr. Benj. Newlnnd, 


Bedford, Ind. 


Dr. David Prince. 


Jacksonville, 111, 


Dr. A. W. Ridenoor, 


Massillon, Oliio, 


Dr, C. V. Rockwell. 


Tavlorville. 111. 


Dr. Caleb B. Sipple, 


Sedan, Kan, 


Dr. 1' Van Patton, 


Forest City. Ark. 


Dr. Jesse N. Wilson, 


Sumner, la. 


Dr. Frank |. Weed, 


Cleveland, Ohio, 


Dr. I. n. CmminKS, 


Forrest Citv, Ark. 


Dr. \V, F, Gallaway, 


Eau Clair, Wis, 


Dr. B. M. Hughes. 


Birmingham, Ala- 


Dr.J. Jones, 


Auburn Park, 111. 


Dr, John W. McMillen, 
Dr. W. F. Peck, 


Columbus, Ohio. 


Davenport, la. 


Dr. Ed. N. Small, 


Seladia, Mo. 


Dr. Benj. Willson. 


Higginsville, Mo, 


mortalitu Holl ^or 1892. | 


Dr. A. L. Burson, 


I't, Scott, Kan, 


Dr. C. I-, Chandler. 


Lenox. Mich. 


Dr. S.B.Chilton, 


St. Albans. W Va. 


Dr. T. C. Green. 


Momcllsville N. V. 


Dr.J. H.Hunt, 


Port lerviB. N. Y. 


Dr. W. H. Henciersou. 


Kingston. Ont.. Can, 


Dr. C. M. Martin. 


SunEury, Va. 


Dr. A. B. Reed. 


Cedar Rapids, la. 


Dr. S. B. Taylor, 


Blair, Neb, 


Dr. S. T. Williams, 


KendalhHHe, Ind, 


Dr. B. A. Watson, 


rersevCitv,N,J. 


Dr.J. E. Halbert, 


Mound Lod^e, Miss. 


Ih-.JohnC.Hanay, 


Tucson, Ariz, 


Dr. Wm. N, McCoy. 


Jeffersonville. Ind, 


Hlortalitij HoU ^or 1895. | 


Dr. M.J. Baker. 


Hornellsville, N. V, 


Dr, Henrv Ristine, 


Cedar Rapids, Ja. 


E. W, Harvev. 


Bancroft, Mich. 
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Roll of Active Members up to December 1st, 189J. 



Atwell, W. F^ Stevena' Point, Wis. 1 

Agnew, Alei W.. Fayette, C. H., Ala. 1 

Ayres, Samael. 31 Times BIdg., Kanaaa 

City, Mo. ] 

Aleiander, J. T., (ilrard, Kan. 
AsoiloorlBn, H. B., Caatle Gate. Utab. 
Adams, J. L, Scotland, S. D. < 

Allen, H. B., Cloqnet, Minn. 
Anderson, Jno. R., UartlnsTllle. Va. 
Ady, Emmett, West Liberty, la. 1 

Allen. Hamilton, 1108 Patlflc Ave., Tacoma, 

Archer, J, D., Holgate, Ohio. 



Chief & S. & II. 



Allen, H. P., Stillman Valley, 111. G. M. & St. 1'. 1^ 

Alderman, W. N., Atheng, O. B. & O. S. W. im 

Aoheaon, A. W.. DennlBon, Tex. M. K. & T, 1MB 

AJltD, mchanl W., Dallas, Tei. M. K. * T. 18M 

Armstrong, B, O-reenleaf. Kan. Cent. Brtncli ^I. 1'. 18SH 

Alt Adolf. 3038 Locnst St., 8t. LouIb, Mo, Occnllst M. P. 1W» 

Alley. Wm. H., Forest City. Ack. St. L. L M. & S. 1|^ 

Ailing, D. G., Dunkirk, H/Y. I.- S. A M. M. 1891 

Appley, Wm. W., Coohecton. N. T. 

AquIs. a. L., La Porte. Inil, 

Anderson, A. B., Pawnee, Neb. 

Anthony. Frank. Sterllne, til. 

Alnsworth, F. K., Los Angeles, Oal. 

Adair, A. W., Kellogg. la. 

Aloe, L. P.. S741 Pino St., St. Louis, Mo. 

Aldrtch, D. W., Galeabnrg. m. 

Arthur, C. S.. Portland. Tud. 

Adams, John C., West Soperlor, Wis. 

Aldereon. M, B.. HnaBellyTlle, Kr. 

Allee, W. S., Olean, Mo. 

Adams, B. J., MorrlUtoD, Ark. 

■"' ' " A.. Breckenrldge, Ool. 

leld, 622 Knnsos Ave., To 

New Mlirord. P 

.., Colorado City 

Blalsdell, Geo. C^ Contoocook, I 
Eelmund C " " 

I, J. G., ( 

. J. W., I 

■ ""'■- " I'pexei, MO. K.. u. r. s u. 

lay. Wis. (.'. & N, W. Dlst 1S81 

ouii, uiHi. la., Benton Harbor. Mich. Big Four. 1882 

Burford. Hugh, Brunawlek, Ga. B. T. V. & G. 1891 



N. 


Y. 


"l. B.-* M- 


L. 


B. 


, * W, 


C. 


H. 


I. & i: 


C, 


& N. -V,: 






DiT. 


c'. 




I. & V. 


M. 








B,' 


tin,,. 




K. 




P. 








s. 








S,' 


L.' 




ASBt. 


V. P 








Aim. D. L. & W. 




COI. Mid. 


B. 
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M. 


r 




M. V. 


f: 


% D. 




^c 


. .P. & G. 




& 




B*lg Four. 



Bagby. Oliver, ^nlta, I. T. 
Boynton, S. B., Sparia, III. 
Borroum, A. J., Corinth. Miss. 



Boynton, S. B., Sparia, III. M. ft O. IStt 



J, L. 'T, Dowdlngton, I'a. Penna. 18B0 

Bennett. Joalah H., Wanseon. O. L. 8. &. M. 9. ISBS 
Bromwell. J. E., Mt. Airy, Md. B. & O. ISO! 
Brown, I. B., McConnellSTllIe, O. Z. & O. 1881 
Beebe, Warren L.. St. Cloud. Minn. N. P. 1891 
Bostner, T. I'., Pottscamp. Miga. K. C. M. & B. 1891 
Brooks, J. G.. Oakwood, Mlsa. L. N. O. ft T. 1881 
Brown, H. M,, 418 Jefferson St., Milwau- 
kee. Wis. C. M. & St. I'. 1882 
Brown. H. B.. Lincoln, til. p. D. ft B. 1890 
Bradner, Henry K.. Warwick. N. Y. Ghlef L. ft H. R. ISKi 
Boyd, J. R.. butler. Mo. .M. P. 1898 
Boise, Bugene. Grand Rapids, Mich. Asst. Q. R. ft I. 1882 
Brown. A. J., HIgbee, Mo. Anst. Dly. O. A A. 1892 
Bevan, A. D., Portland, Ore. O. P. DlT. 1891 
Barrel!, Chaa. C. Qslveston, Tex. I. ft O. N. 1891 
Brown. M. S., Banvllle, 111. C. C. C. ft St. L. 1891 
Bums, Reed, Bonetdale. Pa. D. ft H. 1882 
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llriuhuiu. C. B.. 
IMlSi!-. W. II., ! 



Suu FrjDCliit'o 



Asal. WabSHli 



Hlcbmouil, Vs. 



taplds. Mleli. 

H. Franklin 

., SOU X. JelTrr»r,u 



, WiiBb. 



BoIes, Bmil, Diiytou 
BBrney, Reuben, Ch.uitiiLui.-. jm. 
BradBhBw, Jqo. F.. Snperiiir, Neb. 
Haln. FrHnk D.. Keaton. O. 
Begea. (i. W.. SiouK City. Tu. 
BooTware, T. C. Butler, ila. 
Buclnnan. I. G.. Alleghenr, ra. 
Bnohard, C. T.. FhIIb Olty, Neb. 
Bucklpy. Jan. I., nilaaoulu. Mout. 
Bnllooh. Frank B., Forest Cite. M.i, 
BiirkP, Jno. P.. California, An- 
Bryan. J. D., Ottawa. Ka,n. 



Po. 






,. K. & V 



Barber, A. W., CHeyenne, Wyo. F. H. & M. V. 

Begley, B. W.. InRlpHeld. Ind. E. & T, H. 

Breed. F. L., Seward, Neb. F. B. & M. V, 

Bush, J. C. F.. Wahoo, Neli. AsBt. U. 1" 

Bloninfleld. B. (i., Toledo. 111. 1' & I>. K. 

BlalteBlee, Wm. R., Forest City, Pii. X. Y. L. E. & W. 

noarman. ChUB. V., 1X(M Marylanil Ave. S. 

W.. Waehlneton, D. G. 1', W. & B. 

. Snm'l, an^'inhanuH. Pn. N. Y. L. E. & W. 

■^ " ISth and Dodge St., Omaha, 

(iciillBt U. P. 

.!., Youiipstown, O. X. Y. L. E. &. W. 

Baldwin. M. A.. Ciithbert. On. R. W. 

Bliiell. F. A , Areola. Mlsa. r v n * ■!■ 

Bonffleur, A. I.. 738 WaBhInB 

yard, Chleago, 111. 
Banwell. W. H.. Orleanp, Neb. 
Bnrfl. Bdwln. LIubon. la. 
Bell. Sam'l, Belolt. WIh. 
Bear. Alexander. Norfolk. Neb, 
. eioQX City. la. 



Bryant, D. C, 






1. WaBh. 



BoardtuuD. H. P.. Onkea. T 



Branch, W. G.. Bunker, La. 
Blactmer. F. A.. AJberl Len, nunn 
BcHwley, M. A., Frankfort, &in. 



Byeri 



.. Carbon 



■. Pa. 

I una, P_. 

nnh. Wis. 





M. & 


Rt, 




B 


& M 






C 


& N. 


W.' 




C 


& N. 


W. 




At 


8t. D 


P. 








M 


& O 






B. 


I. 


Sc G. 






C 


& 0. 








&N. 


W. 




N 


P. 






C 


& N. 


W, 




k-t-Chief 






C 


L. & 






o 


if. 








&. a 


L 












5 


Ti- 


E, & W. 



:. Pa. 



Bailer, L _, 

BmiUey, itobt. D., 

Batler, Tbeo. E., Glen Allen. MIbb. 
Boyd. Montaime L., aavannali, <iu. 
Binmbfliurli. A. B.. Hutitlnerlim. la. 
Blautnn. Geo. W.. Chaiineev. ■ In, 
Bean, WatRon W.. Bolfe, la. 
BUebton. W. V. R., TDOttwandii. N, 
Bartott. I. C. HooTerBvllla, Pii. 
Bowman. Alfred B., Sabinul, Tex. 
Belt. Cbas, Balarla. O. 
Belcher, C. E., Mimson'a StntlULi. Pi 
Braeckllae. W. A.. HlgclQBTHlr, Mn 
Brady. L. H., Orford, Neb. 
Blibap. L, A.. Fond du Lac. WIh. 
BrntiduBP. Alfred TI.. Xenla. O. 
Brown, Caleb. Sac City, In, 
Bond. L. I... WestBlde, Ta, 
Bacon. J. B., Wankesbn. Wis. 
Byers. Frederick W., Monroe, Wis. 
Bumsiap, S. H., Wl.'lilln FnllB. Tei 
Beard, J. S., Trop. Ala. 
Hlvthe, a. G., Norn Sprlnes, In. 



0. & N. W. 
C. & N. W. 
C. & N. W. 



B. C. R. & N. 
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Bai-rlDger. J. 0., 



. A., Chattunoouii- 
uiaiocu. %V. C. Kosae. Te\. 
Butler, M. M., Bristol. Teiia. 
Bedell, C. V.. Lamar, Ooln. 
Brian, F. N., Boyce. La.. 
Best, A. J., GentrallB, E>in. 
BHDlamlii. Dow) Ins. Camdcu, 
n.. HnthTen, la. 
. F., Sidney, Bl.^ 



Baldwin, _ 
BnrresB, W 

Baker, R, L., _ . 

BBFaea, Henry L.. Klpon. Wis. 
BlaladEll. W. a.. PnniHDtBwniiv, I'li. 
Buck, B. .r., Plattertlle, Wis. 
Butta, Rohert M., Gordon, Gn. 
Baaconi. Horflee. Dibridge. Ont.. Chd. 
Brown, F. G., HntcMBOn, Knn. 
Bflffl, Japtha D., PlttsbnrB, Tes. 
Browne. Alfred L., Oomwoll on Hudsi 

N. Y. 
Breck. Tlieo. F.. Springfield. Mass. 



CLlef H. 
B. T. V. 
H. & T. 1 
<^lef S. i 
\. T. & S. 
T. & I-. 
JI. P. 
Chief C. i 



E. L. 

X. Y. O. . 
B. & A. 

H. & S. 



Blaek. H. 8.. Ottawa. Knn. 
Barton. Tlioa. J., ZanesTllle. I 
Blackburn, B. C. WayBlde. Ml 
Boner. Thoa. T., Tupelo, Mlria 
Burrell, Henry L.. '"*'■ --■* 

BrlBCT. ThoR.H..''B8'fiie"0r<'ek. Mich 
Bropkett. Frank I.. Shimiidoflh, ra, 
Boaehtnn. F. H.. WaloottvlUB. Inrl. 
Bnrton, G. W., Mltohell, Ind. 
BrookB. W. W., Stanberry. Mo. 
Bryans. It, G., Jackson. Ot,. 
Bcttj. R. p.. Clermnnt. ta. 
Brown. S. N., Mareaeo. la. 
Baker. C. A.. Tavhanli, N. Y. 
Bnrwell, B. H.. Goodlftnd. Knn. 
Bell. Henrr S.. Keamev. Neli. 
-.. Mt. Ayr. T 



.. Waterloo. la. 
■ Hon, O. 
mford. Fla- 
r h.. Clarlnda. In 
"--loerd. Minn. 
■I Volley. I;., 



Omnmlngs. D. 8.. ■Waaena. Minn, 
CsTana. Martin. Oneida. N. T. 
Caikins. H. T.. Petoakey. MIoh. 
Chaffee. Geo.. 223 47tli St.. Brookl 
Cbarlea. Joseph. Newport News. V 
CLalker, W. B., Lake City, Fla. 
Carleton. Wellington, r*- — — "' 
"-- '- F " "-•--- 

Chltm)oa,"joB'hua' Conne'rBVirri'. 
Grain, F. W. Sheldon, la. 
filark, P. J., Oakland. Neb. 

- ■ - - B., Hdgiir. Nell. 



L. B. & W. 
St. J. & G. L 
A. T. & S. F. 
C. C. & 8. 
Y. M. & V. 
M. &. O. 

Oculist IT. P. 



O. & M. 
O. & St. L. 
E. T. G. * V. 

B. C. E. & N. 
G. It. I A P. 
Lour Island. 

C. H. T. & P. 
K. A B. H. 
C. & G. N. 

X. N. & M, V. 

N. Y W. B. A B. 

M. K. ft T. Div. 

Chief C. ft M. 

B. ft M. R. 

Wf.bash. 

III. Cent. 

I'. C. C. & St. L. 

Chief 8. F. 

('. B. ft Q. 

Chief N. P. 

ililef F. H. ft .M. ' 



Ciller A. ft w. r 

('. ft N. W, 
X. Y. O. & W. 

(!. H. ft I. niT. 



188B 
ISS) 
1890 
1890 

leso 
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Cmnpbell, R. F., "Wutertowu, S. D. C. & N. A 

Crawfocd, Thoa. A.. HockblU, S, O. R. & I'. 

Case;. Wm. N^ Swrnour. Ind. O. & M. 

OuDnlngUttm, *. M., Ooronii. Ala. K. & I>. 

Ooi, Joseph J., High Polm. N. C. B. * D. 
L'aVHnerLJiUDea. 408 Ornnd Are, Jlllwau- 

tue. WiH. W. C. 

Coolej. J. M.j Beechtree, Fo. B. R. & ] 

Cuddebock, W. L., Port Jerria. N. Y. X. Y. L. 1 

Uarr, M. A. R. F.. Ouiuberlui.l, M.I. B. & O. 

Oole. A. Jerome, Brett. la. il. ft St. 1 

Clark, Bagene. Loclthiirt, Tex, M. K. & ' 
(torwllh. Bllaa H.. BrWeohHiniitoii, X. T. r,. I. 

Oartwrlght. J. W., Pame. O. X. Y, <\ 

Chandler. H, S.. CanadlBii, Tex. Kimin. Vi: 
{Viwan, n. W,, IllncWey,. Mlnii. 
<'obb. H, H., (hildboro, \. (;. 
(;reel. M. P., GentrHl CIt.v, Ky. 

Gr&wford, A. J., Gloiiater, O. 
<3arrr, J, H.. ToJedo. O. 
ClyoiBr. H. v., Hnntliigton. Or,: 
Coulter, C. W., (Ml City. l-a. 
<llevelaad. J. C.. Bald Kmili, Ark. 

(joi, Bob3 p.. Borne. Go. i/erii. oi iiu. 

(loDDCll. M. H., Wauwatosa, Wis, C. M. & St. ! 

CralK. W. H., Oaawatoune, Knii, M, P. 

Clark, Alison T.. Greenville, Pa. N. Y. P, & O 

Coyne, S, J,, Aberdeea, S. D. v. M, & St. 1 

Carpenter. E. M., Omahu. Xeb, Asat. Chief I 

Cm. J. B., Belle Plain. In. C. t N. W. 11 

Olark, H. W., Grinnell, lo. C. K. !•■ & P. 

■Caldwell, Wm,. Fremont. Ohio. Ij. 8. * M. ^ 
Connor, H. J. West Suiwi'lor, Wl«. 

ClarX, lanae B,. Schulenln^'s, Tex. S. P. 

Crauflall, G. D., BIoashuCB, I'u. Ilrle. 

Cjunphell, M,, PurkerabutB, W. Va. Jt. & O, 

Chappie, Henrj, Billing, Mont. N. l". 

CurleBS, Wm.. Tmekee. Cul. Cent. Put. 
Crile. Geo. W^, 380 Pearl 8t.. CU-velniid, O. X, Y. C. *: S 
"-'-- "'- ^., 1314 S. 3d St., Stillwater, W. C. 



« 


'i 


,t 


': 


>■■ 


y 


.V. 


* 


M. 


V. 




& 












l', 


&K. 


A 


St. 


r. 


1'. 




W 


N 


Y 


& 


P. 


St 






M 


& 



MIdd. 

Cunnott, A. H., Great Bend. Kiin 
Criler, B. H., ilnlliis Center, In. 
CorDfah, P. O., FIbk "" 
Clyne. Jas. .■ ^' 

CooiTb. M.. 

Crane, A. Melville. Marion. 
Colllot, J. M.. Trov. Ala. 

■— ■,_01ia8. Eyre. Hawthorhe, 



JoTlet. 



:, Minn. 



, Hlgi 



HI. 



, Mich, 



C. M. & St. I*. 
S. & C. S. I,. 
AIh. Mid. 
Chief C. & C. 
C. M, & St. P. 



mp,^ 



1 Mines. W. Va. 



P„ Mendola, III, 
kjurivu], n. 1^.. Pneblo, Colo, 
CralE, AlexDJiiler, Colnmbla, ir 
Oot±er, J. D., Tomahawk. Wis. 
Cooper, St. Cloud, Jefferson, 



Pa. 



Ooe, Henry i 
Cowan, S. G 
Cr«lg, W. H 

OrUtler. ). B., 

Ohllda, O. D,, Akron, i>. 
Cocnelly, J. W., Farmlngton, III, 
(Hark, A. M., Yoimcstown, 0, 
Oibell, A, J„ Norn-tod, Vu. 
rhapm an. Norman A.. Mr-*~ ^""- 
Oarr. A. N.. CoalLum. Jen 



. BIlBWorth, MlDt 
j_BrownBTlllc. Or 
,, Portland, On 
, Radford. Va, 
, BVeeflom, Pa. 
, Childresa. Te.t. 



D. & K. G. 



N. P. 

N. & W. 

P. F. W. & C. 

Pt, W. & D. C. 

C. A. & C. 



I. M«. 
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Uonnell, T. C, 

Dlnnen, J. M., Ft. Wbtb 
Iloyle, O. M.. Seneca, S. <.. 
ItryilMi, B. C. Wlnsluw. Arlii. 
QtiDliain, J, D.. PattoDBbncgh, Mt>. 



I. B". v.. 



'. Bun ninlii'i 
■ "■fy. Pu- 



na tuple.'. C. H.', CrcMikHton 
risrr, HJnun H.. Caldweil, re^. 
IKisne, Omboii 1).. The IIiiIIhk, Oru. 
rioiiBe. Amoa P.. Onolila CHctkv N. Y, 
ntckinBcni, Dnn'[ K., I#bc1 City, 8. i>. 
navlP. Wm. H.. UafiiiLik.'in. U. 
Deao. Geo. 11.. Bparianbure. 8. C. 
nnnlelB. W. N., Mosluee, Wis. 
Doerr. J. B.. Terre Hiinte. Ind. 
DlUard. Jno, W., Ljnchliars, Vii. 
narrow. B. W., Fareo. N. li. 
naTBga. S. IL, Oheafer, S. C. 
DIdt. F. N„ North Platte, Neli. 
nent. Wm. M,. Newhnrgh. W. Vn. 
Dixun. Jnlm N., Snrlngflelrl. III. 
DodBon, N, M.. Berlin, WlB, 
I'll Hurtwar, C. JersavTllle, 111. 
navi-nport, H. B., Sherldon, Inil. 
nrayer. Petec, Hanrord Oltr, Inrl. 
Da-rlB, B, B,. McCook. Neb. 
Dunu, A. A,. PttTFell. Ind. Ter. 
- iB. Jno. F., Oil Citj. Pa. 



nitwBon, .Tns. H.. Mjirqo'ettB, Mitli, 

"■- Tl. F., Anderson, S. C. 

I, H. F., Lynn, Mass. 



UlTver 



;. T. L. B. I 

: & I.. B. 

'. M. & SI. I 
i. n! & N. 1 



11. & u. 

C. M. & St. I'. 
E. & T. II. 

N. ft W. 

R. &'d. 
AsBt. V P. 

B. & O Dh-. 

C. & A. 

C. M. & St. P. 
(JMef St L. O. & S 
I.. N. A. & C. 

L. B. & W. 
B. & M. K. 
A. T. & S, F. 

A. V. 

D. S. S. & A. 
K. & D. 

B. It. B. & L. 
B. & M. B. 
IC C. Pt 8. & M. 



Uadaoni Jiio. it. 

Chicago, 111. 
DeWoJf JftB, B„ 

glewood, m. 



44i Bnglewoo'l Ave., 



B. & S 

IC C. 1 
D. M. 1 

w. c. 



J.'. New'Carllale. iifl. ' 
I. M,, Belolt. Kan. 
t, Daniel Z., 132 Walnut St.. Hurrls- 



Dice. J. B. ¥.. Mocrlstown, Tenn. 
Dennei', Wiu.. WaBhlngton, Pa. 
He lemett, W. B., Commerce, Tex. 
Dutton, 8. IV.. MeCrucken, Knn, 
Daly, John J., Itahwur, N. J. 
Dundaas, Bobei't C, Gruud lluuiils. 
Deahote, 8. P.. Mineral Pt.. '^■ 
Dnncan, Wm. E., Aberdeen. 
Dean, J. G. Buwaan, 

Bddy, J. . 



.luuiils. .t 
. Wis. 



, Wakelleld, Mlub 



. ..n8. Jolin M.,"EvanBWlle,' Wib 
Bmmert, J. M.. Atlantic, la. 
Bllta, Wm. E., Prentli*, WlB. 
Bpley, F. W.. Hew Hlchmond, W 
Hyans, Franklin J., Cheater, Pa. 
Brana, W. J., Ur-Hoti, 5. D. 
Bwlng, W. M., Ottiwn, Khii, 
fitarle, Q. W., Hmnnnai-ille, Ml "i 
BnBeld. ChaB., Ji'trcrson, lu. 
BuKlti, Theo.. State Center, la. 



L, S. & M, 8. 
M. P. 

Chief M. a & 

It. & u. 

8t. L. & 8. W. 
M. P. 
I'euna Cent. 



L. Ij. & M. S. 
N. T. L. B. 4 V 
C. & N. W. 
C. E. I. & P. 



PROCEEDINGS OF THE NATIONAL 



I, Geo., Wlnfleld. Kan. 

Bvana, Robert M.. Mlnto, N. D. 
BsteB. N. D., ^ ■ 



. Llncrin, NeD. 



Hvans, F. H.. Franklin, « 



South Whitley, In.l. 

EngllBh, J. B.. Bariboo, Wis. 
Evane, G. D., ColviabuK, K«h. 
listes, Wm. i... a. Betlilehetii. Pii, 
HdnnrdB. A, G., NnrySTille. Knn. 
BTfrhnrd. W. H. Vi.l^. 8. D, 
Hntrtckpn. F. W., Flndlay. C 



EssClBDd. Jnc 



B.. Jud 






M. P. 

Chief T. tc P. 

la. Cent. 

Chief Cent, of Qa. 



Snrtiere. A 
.Ulirott, A. 
BlllUon, M. JJ., t 

"HBtlll, Andrew V. .. , 

BBBlck, W. W^ Mnrphyat) 

„_. ^ GreeiiTll 

__BiileB, Mine. 
I. O., Butland. III. 



C. B. & Q. DiT. 
M. P, 

('. & O. IMv. 



Kcldy, Johi 
Rve, Par' 

Bwlng, Jc*D H. 



700 Church f 



Calrchlld. D. S^ Ollnlui., u.. 
Flceatoiie. W. W., Wooater, O. 
Ford, J. H., Wabash. Ind. 
Field. J. T.. Ft. Worth, Tei. 
Finney, John, CUntonvlUe, Wl«. 
Fernanilez, J. D.. Jac^kBODillIe. I''li! 
Fry. Chaa. B., Mattoon, III. 
FlexcF, L, A.. Tamaneud, Pa. 
Fnllilove. T. W., Valden, Mlas, 
Fisher, C. B. P., BoDQd BrooU. \. 
Fiinntnc. Fred W., Butler, Infl. 
Ileld. Jnllun C, DenlBOu, Tps. 
FUek, II. W., Rapid Clt)-, S. D, 
Ford, I)e BausBnre, Au^^'- " 



Furloj.,. 

Field, Matthew D., ii ttronawny wew 

York City, N. Y. 
Frpel, S, I— StonJMIle, Ont., Cau. 
Fi'nclon, John H.. Noruinn, OkIn, Tv. 
1-Yeen.nu. Jno. W.,I,eM, S. D. 
FerrlsB. J. Hy Henrietta, Tei. 
Fletning. J. C.. Burlington, la. 
Fay. J. R., T(4«ka, Kan. 
Parrar, M. C., Atchison. Kan. 
Felty, J. W.. Abilene. Kan. 
Fowler, B. 8.. Springfield, III. 
Few, C. Hendersonvllle, N. C. 
Fegera, C. H.. McHenry. 111. 
Ftslier. Ollyer. Cnatec aty, S. U. 
FumlBB, John p., 549 Lauderdale St.. Selmi 



S. F. & W. 

C. C. C. & St. L. 

L. V. 



Chief e. R. 

C. & N. W. Diat. 

D. 8. 8. A A 
C, M. & St. P, 



A. T. & 8. F. 

B. H. & F. P. 
Ft. W. & U. 

C. B. & Q. 

A. T. & S. F. 

Asst. Chief M. I 
»BDtaFe. 
Chief O & M. 



A. & W. P. A W. 
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, CarrolltoD, 0>. 

i., Newton. HI. 
ad and Brad; Sta., Davea- 



GTithrlt, W. H., BlouiiilnBton, 111. I« E. & W. Ulat. 

Gemmlll, Jr.. J, M., Tyrone, Pa, l-enua. 

Geiaendorfer, J. A., Arllugtun. On-, L'. I'. 
GatdHEr. J. B., Glrard. Knn, ^ A. T. & S. F. 

Galllghet. B. H., Fordyce. Ark. at. L. 4i S. W. 

Galllsber. C. T.. Mt. Sterling. O. B. * O, 

Graliain, Wm., BruaselB. Ou^,. Can. G. T. 

Gniwell, W.. South Bend, Wash. N. i'. 

Graves. CHrltnn, AltklD. Ulnii. ^, .1* 

Genowsy. ChBs. V,. Wallace. Idulio. N. I'. 



m: 


.K 


It. 




M. 


&0. 






A 


M. It. 








G, 


R. 


& I- 




G. 


R. 


&I. 


Div. 


K. 


C. 


Ft. H. 


& 






& M, 






T. 


Dlst. 






. & S. 






Y. 


F. & 





Glldnar. David, lloekwjod. i ... 
Godfrey. Henry T., Galenii, III. 
Godfrer, Alfred C, Oalenn, 1!I. 
Qralmni. W. B.. Noblesville. Ind, 



Grinatead. W, F.. Cairo. 111. »(. L. I. M. & S. 
%eene. J. H.. 4S1 Locnst St.. UubiiTiue. IB. V. St. F. & K. C 

Qafford. C. C. Wymore. Neh, B. & M. R. DIv. 

OerrlBh, A. A., Lowell. lad, li. N'. A. & C. 
Gumaer. A. G., «« Holler Avp., Uiirfalo, 

N. y. U S. & M. s. 

Gr»TM. Jas. F.. MoutBomery City. Mo. Wabash. 
Qrlfllth, J. II.. Railroad Buliains, Kanaas _ 

City, Mo. K. C. M, & S. Co 
Gllcreest. .T. B.. Goiuesvllle. Tex, 
Ooode. Hbett, Mobile, Ala. 
Gooden, W. F-. Aurora, Neb, 
Galbraltb. W. J.. Omnha, Neb. 
<!rlBwold. I.. 8,, ntc Roplda. MIeli. 
Gilbert. J. L., Kendall vtlle, lad. 
Graves. A, C. Cberokee. Kan. 
Greene. Geo. H., Mandialt. MJeh. 
Glasgow. S. H.. WellanrI, Can. Ont. 
Govan. Wm.. Stony Point. N. Y. 
GrlHWDld. BUaha, Bbaron, Pn. 

Gates. M. A., Ronceverte, W. Vo. O. & O. 

Groves. J. E.. UlricbvlUe, Ohio. G. L. & W. 

Goble, Hira T., Bnrlvllle, III. O. & N. W. 

Gibbon. Robert, Charlotte, N. C. K. & D. 

Green. W. N., Webster City. In. C. & N. W. 

Gibba. D. C.. Crawford. Neb. F. K. & M. V. 

Graves. Amos. San Antonio, Tei, i;blet a. r. 

GaatoD, Jna, B.. Metropolltou. Mli.U, <'. ft N. » . 

Geyer. .Toaenh L.. Norwliai. O. B. & Q. 

Grlbnell. A. P., Burlington, Vt Chief C. V. 
OrlBwold. JoBcph E.. Grand Raplrla. Mich. Asst. G. It. & I. 

niiii..<.4.,..» to' Ti A liny Wyo. Asst. II. 1', 

, , In": E. & T.' H. ■ 

Grayson. F. F.. Ft. Dodse, la. M. C. & Ft. I). 

Green. Eilear M., Baston. Pa. I'- "• 

Gerstell, if.. Elk Garden. W. T.i. W. T. C. & P. 

Graves. Geo,. Herkimer. N. Y, Chief A, & 81, I 

Gillen. H. H,, De Land. Fin. J. T. & K. W. 

GallOTd, J. A.. Bnemi Tlstn, Col, D, & It, G. 

Glonlnger. Andrew B., Lebanon. I'n, C. & L. 

Gnnn. TVm.. Clinton. Ont., Can. G. T. 
Grossmann, Panl, 122 8. 17th St.. Omaha. 

Neb. II. I'. 

Godfrey, J., Iiaoonstcr. Wis. C. & N. W. 

Grant, £. G., Kansas City. Mo. K. C. Ft. S. & 1 

Goben. G. A.. KlrkBvllle. Mo. WahasU. 

Goodwill, Joseph A., Jasper. Ala. I(. 8. & T. 

Ortgsby, W. B.. Oiiktown. Ind. B. & T. H. 

Griiani, J. H., Manilla. la. C. M. & St. 1'. 

Guttery, J, D., Valoaralao. Neb, Asst. U. P. 

QimgM\ John P.. 6'Nelll, Neb. I'ac. 8. I„ 

Gets. H. li.. Marshnlllown. la. C. & N. W. 
Gbolson. S. C., Jr,. Holly Sprlntra. Mlaa. I. C. 

Gale, Jos. A.. Konnoke, Vn. X. & W. 



Habben, T. J., Hico. 'Tez. 
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Holmes, A. M., 630 16th St., Denver, Oolo. 
irai'risou, Grco. W., Ashland, Wis. 
Hughlett, W. L., Cocoa, Fla. 
Hallock, TV. B., Juneau, Wis. 
Heaney, A. G., Corpus Christl, Tex. 
Hammer, Robert B., Greenburg, Pa. 
Harison, B. D., Sault Ste. Marie, Mich. 
Hayes, C. A., Cliippewa Falls, Wis. 
Hmnfreville, Harry, Water vllle, Kan. 
Harrison, Wm. H., Dublin, Miss. 
Happel, T. J., Trenton. Tenn. 
Holliday, W. S.. Monmouth, 111. 
Hunter, H. B., Newton, la. 
Hostetler, W. B., Decatur, 111. 
Henderson, A. G., Imboden, Ark. 
Huselton, W. S., Allegheny, Pa. 
Hardy, Neal, Massilon, O. 
Hall, J. E., Weeping Water, Neb. 
Howard, H. C, Champaigne, 111. 
Hobbs, W. R., Blmwood, Neb. 
Hungate, Jas. B., Weeping Water, Neb. 
Hudson, M. P., Osborne, Kan. 
Hamilton, J. M., Verona, Pa. 
Hall, W. C, Coffeyvllle, Kan. 
Hlghsmith, G. R., Carrollton, Mo. 
Hobson, J. F., Cleveland, O. 
Hoege, G. Ii., Fostoria, O. 
Humfreyville, D. W., Waterville, Kan. 
Holcomb, C. B.. Corning, O. 
Hall, Geo. N.. Binghampton, N. Y 
Hamilton, S. S.. Punksutawney, Pa. 
Henkle, A. M., Staunton, Va. 
Hughart. J. P., Sewell Depot, W. Va. 
Hawley, W. H., Penn Yan, N. Y. 
Hulett, J. B., Mlddleton, N. Y. 
Hunt, Jas. G., Utica, N. Y. 
Hutton, Wm., Blizabeth, 111. 
Hamilton, S. N., Connersville, Ind. 
Hall, Josiah N., Denver, Col. 
Hubbard, C. M., Virginia, 111. 
Hoering, G. P., Walnut, la. 
Horn, T. G., Colorado Springs, Col. 
Hanawalt, Geo. P., Des Moines, la. 
Hundley, J. H., Olney, 111. 
Hi^^n, Manford, M., Dupont, O. 
Hawes, Jesse, Greeley, Col. 
Hume, Arthur M., Owasso, Mich, i 
Hildreth, M. L., Lyons, Neb. 
Hume, Wm. C, Corunna, Mich. 
Hazen, J. M., North Sewichley, Pa. 
Hauss, Augustus P., New Albany, Ind. 
Humbert, G. C, Keithsburg, 111. 
Hoge, Wilmer B., Grand Island, Neb. 
Henderson, T. R., Greenwood, Miss. 
Hanna, J. W., Winfleld, la. 
Haptonstall, John J., Stone Cliff, W. Va. 
Hollister, G. A., Toledo, O. 
Hopkins, Howard H., New Mai'ket, Md. 
Harden, R. S., Waverly, N. Y. 
Herrick, Albert B., Lisbon, N. D. 
Hamilton, N. H., Grafton, N. D. 
Harris, J. L., Webster, S. D. 
Henry, Chas. W., Coon Rapids, la. 
Houston, E., Stanberry, Mo. 
Hall, Willis W.. Springfield, O. 
Hathaway, L. B., Reinbeck, la. 
Home, Wm., Mt. Ayr, la. 
Heller, H. D., Hellertown, Pa. 
Hutchlns, J. H., Hampton, la. 
Horton, Ferd., New Castle, Wyo. 
Hitchcock, B. W., Goshen, N. Y. 
Hudson, W. L., Luray, Va. 
Hall, R. W., Moundsville, W. Va. 
Holland, J. W., Osceola, la. 
Henry, C. A., Fostoria, O. 
Holiday, J. W., Burlington, la. 
Hargens, C. W., Hot Springs, S. D. 
Haskins, M. H., Kingman, Kan. 
Harris, N. O.', Atlanta, Ga. 
Hutchison, J. Alex., 515 Wellington, St., 

Montreal, Que., Can. 
Hogeboom, Geo. W., Topeka, Kan. 
Howes, D. L., South Lyon, Mich. 



C. R. L & P. 
W. C. 

J. St. A. & L R. 
C. & N. W. 
S. A. & P. Div. 
Penn a 

M. St.* P. S. Ste. M. 
W. C. 

C. B. M. P. 
I. C. 
'M. & O. 
I. C. 
Cent. la. 

Consulting, Wabash. 
K. C. Ft. S. & M. 
P. & W. 
1'. Ft. W. & C. 
M. P. 
Wabash. 
M. P. 
M. P. 
M. P. 
A. V. 
M. P. 

A. T. & S. F. 
Chief C. & P. 

N. Y. C. & St. P. 

M. P. 

T. & O. C. 

N. Y. L. B. & W. 

B. R. & P. 

C. & O. 
G. & O. 
N C 

n! y.' o. & w. 

N. Y. O. & W. 

C. St. P. & K. C. 

C. H. & D. 

Asst. TJ. P. 

O. & M. 

C. R. I. & P. 

Asst. U. P. 

Chief D. M. & K. C. 

O. & M. 

T. St. L. & K. C. 

U P 

T.' A.' A. & N. M. 

C. St. P. M. & O. 

D. & M. 
P. & W. 

P. C. C. & St. L. 

L C. 

Asst. U. P. 

R. & D. 

B. & N. W. 

C. & O. 

L. S. & M. S. 

B. & O. 

N. Y. L. B. & W. 

N. P. 

N P 

C.* M. & St. P. 

C. M. & St. P. 
Asst. O. & St. L. 
Chief O. S. 

B. C. R. & N. 

C. B. & Q. 
P. & R. 

C. & G. W. 
Asst. B. & M. 
Biie. 

N. & W. 
B. & O. 

D. M. & K. C. 
B. & O. 

B. & N. W. 

F. B. & M. V. 
A. T. & S. F. 
Chief G. C. & N. 

Cliief G. T. 

Chief A. T. & S. F. 

G. T. 



1880 
1891 
1882 
1892 
1892 
1881 
1881 
1881 
1882 
1883 
1893 
1888 
1888 
1888 
1888 
1888 
1888 
1888 
1889 
1889 
1889 
1889 
1889 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1890 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1891 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
1892 
189S 
1893 
1893 
1893 

1893 
1893 
1891 



ASSOCIATION OF RAILWAY SURGEONS. 



. R., Marsball, Tex. 
Hobt. T., Jackson, M 
O., Needles, CaJ. 

" , HamptoD, la. 



HoTe.v, B. L,, HoclieBter, 



. C, Gleves. O. 
" " -1, Kan. 






^ , PrederlcktowL, .,. 

7,. T.p Council Grove, Kai 

, v., Coplay. ra. 

• HobBOQ, J. A.. FluBhlag, O. 
Hall, O, B., Zumbrota, Minn. 
„ .. .. >. ^,.._,., citj^^Iu.^ 

r~£,,"Bell 



Howe. Geo., Columbia, 



Hngbes, J. ¥., button Forge. V 
Hoj, Wm. a„ Weltoton. O. 
Harvle. L. B., Danville, Va. 
Hares, B, S., 'Eaa Glalce, Wis 



b&ell. John. Wa'shlnirtoa, 

Iglar. It. P., Ocala, Fla. 

iBham, Albert F.. Caldnell. Idabo, 

Ingram. Wm. T., Murpbysboro, ni. 

Iden, B. F., Manaaaas, Va. 



L, Geo. K.. Grand Rapids, 

Justice J. D., Bdle Plain. San. 
Johnson, C. M., St. Charles, Mo, 
Jenner. Blisha. West Salem- "i- 
JenktDs. B. .... 

Jay. Milton 





& P. 


St 


L. I. M. & S. 


A. 


&P. 


I. 


C. 




R. & F. 








C' C. & St. L. 




J. & Q. I. 




L. I. M. & 8. 












l! & W. 




M. & St. P. 








c. 


St. P. M. & 0. 


1. 










H. V. & T. 








nth Bound. 




& 0. 


c. 


& G. W. 


M 


K. &T. 




& 0. 




lei COQ. G. H. & D 


Chief D. & W. 




St. P. M. & O. 




C. C. & St. L. 




& M. 




C. Ft. S. & M. Dlf. 




& 0. 


M 


K. & T. 


F. 


B. & M. V. 


L. 




D 


* H. G. ■ 


M 


P. 


J. 


T. & K. W. 


U. 




St 


L. A. 4 T. H. 


R 


& D. 


Weat Shore. 


Wabash. 


Chief G. R. & I. 


M 


P. 


W-Lbasb. _ 



R.. WaahlngtOD, la. 



an, Wm. H., Sprlngville, N. Y. 



D. & R. G. 



Neb. 



Jackson, W. R., Se; 
Jaannotte, J. 



US 



■.Mo. 



Jobnson, Geo. W*.. , -... 

Jones, D. W., Gaylord. Minn. 
Jackson. Jabez N., Kansas City, Mo. 
Jennings, G. A., Satlsbnre. Mo. 
Jenner. A. E.. 1913 E. 3d St.. Dayton, O. 
Johnson, Andrew, Baaaa.. Wyo. 
Jackson. John D.. GonnellSTllle, Pa. 
JohnBOn. C. H.. Austin. Minn. 
Jaques. Wm., Jarria, Ont.. Can. 

. N.. 



N. Y. P. & O. 



St. L. S. W. 

N. Y. L. B. A W. 

C. B. & Q. 



Jenkins. Geo. W.. Kllboarn City. Wla. 
Johnson, Cornelias A.. Harceloha. Mich. 
Jenkins. Wm. 8.. Sheppton. Pa. 
Jenne. J. N., St. Albaaa, Vt. 



iielley, a. K., uaiioa. ifoio 
Kaater. J. P., Albnqnergiie, 
King C. v., kndaon. in*. 
Kelley, Webb J., Gallon, O 



C. M. & St. P. 



Consulting Brie. 

Chief A. & P. 

C. St. P. M. & O. 
Big Foot. 



PBOCEEWNGS OF THE NATIONAL 



Ktog, A. T.. Pueblo, Colo. 
King, Geo. M.. MBiTBTille. Mont. 
King, W. P.. KaoHHs City. Mo. 
Keller, Leslur. IroiitUD, O. 
Knoi. M. D.. Hlllsboro, Tei. 
KoDgler, MariOD A., Bl DoFBdo, Kbd. 
KelleDberger, B. K., YateH " ' 
Kesner, C. C, I^Roj, KoD. 
Kneeland, C. J.. Troverae Olty, Mlcli. 
KauRman, Jacot) S.. Blue lalancl. Ill, 
Kn»pp, A. R,. Leotl, Kan. 
King, Ellmore T., Bichwood, O, 
Klrsehner, P. J., St. Joaeph, Mo. 
Kearna, A. J,. Loup City. Nel>. 
Klrbpatrli^k, J. Y.. Loudou. O. 
EeDoedy, T. C SbelbyvUle. lod, 
Kemper, Q. AV. H., Muncle, Ind, 
K>Ib. Geo. B., Jeddo. Pb. 
Eeppel, John W., Old Port. O. 
Klftpatrick. C. Adrian. MIcli. 
Klbler, C. B.. Corry. Pa. 
Slmmell, H. S.. Somi^raet. Pa. 
Korea, Bd. D., Winona. Minn. 
Eelley, lobn P., (Jolden, Ool. 
Kalbsngli, Z. T., Piedmont, W. Vs. 
Kelly, ThoH., Soutb Omaha, Nob. 
Klnsibory, J. D.. BrowQ'a, 111, 
Slmmell, Jacob A.. Flndley, O. 
KlDnaman, B. C., Ashland, O. 
Kuhn, W. A., White Clood. Mich. 
Knott, John M.. SIoue City. la. 
" - ",_ Stewart. la. 



Kan. 



KlnK. i; < 
KUnge 



. W., RalelBh S. C. 



tagenBrnUli' L P., Al^VaTille. P 
ajmEall, O. B., West Liberty, la. 
King, Ogd^n D,, Alberiuarlti. N. C. 
Kane, Wm. W., Coulteraville, III. 
Keylor, Howaril It,. Walla Walla, Wash. 
King, Clarenoe, Mechlao, N'. Y. 
Knlsat, Samuel S., fountain Inn. S. C. 
KutnewBky, J. K., Seddeld, 8. D. 
Klrby, Geo. L., GoldBboro, N, C. 

LlTlngston. T. V., Plattamouth, Meb. 
Lee, B. W., Veaetlau Bids-, Chicago, ni. 
Lewis. H. R., Kantlaa City. Mo. 
lAnpher. Bmoir, Kunsaa City, Mo, 
LyoQi Wm. H.. Haatlnga. Neb. 
Love. Frank S., Belle Plalne, Kan. 
LInTille. MontBomerr, New Cnstle, 1 
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* 


B. 


Q. 


N 


p. 








St. 


M 


P. 


C, 


A 





DiBt. 
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& T. 
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P 














M. 


P 
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M. ni 






I. 


ft p. 


M 














& C). 




k! 




& p. 


I 


A M. 






C. 


C. 






c. 


c. 


&,s(; 




B. 


& 






V. 








Y 





E. & 




a 


& M. L. 




Y 




& o. 


{ 


& 


0. 






& 


N. 


W. 1)|8 


u: 


P. 






1 


& o. 





s. c. & p. 

C. R. L & I', 
M. K. AT. 

Chief Seaboari] .\. . 

C. B. I. & P. 

K. & D. 

St. L. A. & T. H. 



Jghtner, S. B., Sablna, O, 






IJndWr, TIio*.. Onjnett, Kan, 




Santa Pe. 






L, V. 


Lyman, H. H., FUlmore, N. 1. 




W. N. T. k P. 


Le Blond, J, B„ 8loui FaUa, S. D. 
Loean, Hugh, The Da Mrs, Ore. 




C. St. P. M. 4 O 




Asst. U, P. 


Lewis, B. C. Pentteld, Pa. 




A. V. 


Luttna. C. J.. OHkalooaa, I«. 




OouUat I. C. 


Latliam, P. H., Weatherby, Pa. 




!,. V. 








Lee, Edward W., 31S S. 15th St., 


Omaha 




keb. 




B. AM. B. 


La CoDDt, D., Wansau. Wia. 




M. L. 8. A W. 


LoraiB. s: C.,' Burr Oak. Ind. 




N. Y. C. & 8t. I 


Ijnch, D. W., Wpst Bend. Wla. 




C. A N. W. 


Lockwood. T. P.. Cv)-«hil Snrlngs 


Hiss. 


I. 0. 


Lamb, W. W., I;i41l Hanover bi 


PUla 




deiphla. Pa. 




Penna Wat. 



Lawrence, Bober 



It,, Hartford. 



LlKbtoer, F. Q.. Sablna 
Leet. N. Y.. Borantoo, Pa. 
Lnlenmeyer, E. G., Huntlngburg, Ind. 
Leipilger, H. A., Burlington, la. 
Lander. J. W., ARon, Iowa. 
Lajton, ~ 



u 


P. Dlv" 




& W. M. 


a 


AO. 


Ch 




L 


'I'ftstS 



Asst. U. P. 



ASSOCIATION OF RAILWAY SURGEONS. 



LymaD. Ohu. B. 
Colo. 

' ■ 1. A.. Ft. ( 






Lease, 3. I., CbadroD, Neb. 
Latterloth, C. M., Jonesboro, Ark. 
Leecb. LonlH J., West Branch. la. 
Landrum. J. B. O.. Landrnm, S. C. 
Loose, D. N.. MaquobetB, In. 
Lewis, John L.. EenBlngton. Md. 
Ijftne. W. W., Wllniliigion. N. C. 
JiOQBeww, A- F.. Grpat Falls, Mont. 
Lems. BranHford, SI. Loals. Mo. 



C. F. S. & M. 



<ionsultlne M. F. 



LolBenrlu^, H. G.. Wa^ne. Xeh. 
Luwrence, W. B.. BateHTlUe, Ark. 
LestarJ". W., David Cllj, Neb. 
Lane, W. H., Mlllra, S, D. 
Ijiwrence, Jaa. C. H., Oconto. Wis. 
Leach, Shermaa. Mt. SterUni. O. 
LlDVlli?, D. S., Columbia City. Ind. 



McComns, E. W.. Oakland, Md. 



Martin. Z. T.. lAtirop. Mo. 
MCLenn, J., Pullman, III. 
McCoy, H. C, Algpna. la. 
MaPCpHua, T. M.. Sleepy Bye, ! 
McEown, JobQ A. Jonesboro, < 
Mclatosb, Jas,. Newbeny, S. > 
Miller. D. McL., Ocan'>mawoc. ■•ii. 
McCm'dy, B. L.. Denlson. O, 
Myers.^. N., !iartln«burB, W. -Vii, 
McCollum. B. J., Tlfflo, O. 
Murphy, J. H., 8t, Paul, Minn. 
Mntaoeh, J. B., Pittsburgh, Pa. 
Mlddlebamp, H. H., Warrentoa. Mo. 
McHntton. H„ Macon . Ga. 
Moouey. H. G.. LnketOD, Ind. 
Myers. C. W.. Clinton, la. 
Murray, L. F.. Holdco, Mo, 
Moore. Wm. A.. Blnghampton. N. . 
Mudd, J. K., St. Charlee, Mo. 
Mullen, AieK. J., Jr., Mlphlgan City, Ind. 
Maliefldd, Alt^., Ashland, Neb. 
Mitchell. I. W., Superior, Noh. 
Mtthon, W. T.. ChamolH, Mo. 
Maelln, W. T.. DuQuoln, 111, 
McOandlesR. W. L., PlnEkneyTllle. HI. 
McNeill, M. J., Olive Branch, Miss. 
Maclay. A. I., 1 ■"' 

McLean,' W. F^ kij 
Mahon. J. B.. Plttst 



Meyers, Wm. H., Meyecadale, Pa. 
"Morrow. Wm. B., Walton. N, T, 
Mattoon, B. A., SaJIda, Col. 
Morgan, Ohas, F., Oreenytlle. Mtcb. 
Marfewlth, A, F.. Green vllle. O. 
Moody. Geo. W.. Huron, S, D. 
Mosby, Wm. L.. Bardwell, Ky. 
McFarland, A. F., Gallatin. Mo. 
McCallum, Wm., Gladstone, Mich. 
7>IorrlH. B. J,. Philadelphia. Pa. 
Maynard, H. J.. Cheyenne, Wyo, 
"Mountain, W. S.. Confluence, Pa. 
Miller. W. H. F., Clifton Fortre. Va. 
MsrkB, Solon. Milwaukee, Wis. 
Mendenhall. R. G., La Cygne. Kan. 
Mi-Kleveen, J. A.. Charlton. Is. 
Magle, W. B.. Dnlutb, Mlna. 



R. & D. 

N. T. ii N. B, ■ 

Consulting Wabasb. 
H. & St. J. A 8. I 
Chief P. P. C. Co. 
C. M, & St. P. 
C. & N. W. 
Cent. Ity. of Ga. 



n. I 



P. C. C. A 5 



D. L. & W. 

0. J. & M. 
C. & N. W. 

1. C. 

C. R. I & P. 

M. at. P. & E 



Chief C. M. . 



PROCEEDINGS OF THE NATIONAL 



MllleF. Truman W., 211 Opera House BIk., 

CbJcago, 111. 
Mondoj-i W. II.. Teirell, Tfs, 
Mason, John !•., Uoagbtou. Mlcli. 
Mattle, M. It.. Bedro, Woah. 
Urera, Joim U., Huntington, W. Va. 
Mliler John A., HoGklanil, N. Y. 
McConaugtif, Uobt. lark, Heb. 
iiuKlaaoo. J. A. »e1iua. Ala. 
Miller, B. i., Marlon, 8, Ti. 
Jlaanlng, John U., Uurhom, N. C. 
Mailer, A. C, De I'ere, Wla. 
Mayo, W. J., Uochesttr, Minn. 
Melyln, W. .J., DulHiilila, W. Va. 
Moore. A. il., Ourdaa. Ark. 
McUoy, 1". If-, BvunavUle, Inil. 
Mann, Bugene 1.^, Gecmuuia ))1>I£., et. 









Chief C. 


& Q. T 


T 


& p. 




D 


8. 8 


& A. 




L. S. 


&Ii. 


C 




Dist. 


N 


Y. d 


* W. 


It 


&M. 


R. 
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T. V 


& G. 
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11. & 
& D. 


81. 1*. 


u 


M. & 






&H. 


w. ■ 



isez 

isei 

ISBO 
1892 



1. H.. KunduBkj, O. 



_ a, B. M., fueblo, Colo. 

Sillier, iSivia W., UUman, III. 
McKay, \Vm. T., Arkuusns City, Kiiu 
McUleery, T. U., Exeter, Neb. 
MKCleary. J. D., ludloaolft, la. 
UUlB, Cnaa. U., Toledo, O. 
McUarty, T, L., Doilge City, Kan. 
McVay, J. D„ Lake Cits, la. 
Minor, Jaa. U., MemphlB, Tenn. 
UcOBcnr, B. J., Ft. Wayne, Ind. 
Mlddletou, Wm. D.. Davenport, '- 



iiuulist D. & 1(. 



!■'. E. & M. V, 



Kan. 



, , , La Crosse, WlB. 

MuDonald, A. J., Bedford, Ind. 
McDavltt, Tlioa. St, Paul. Ml 
Merrill, Burtoa J„ Stillwater, 
Mnrphy, J. B., 38 WaflMngli 

MUlB, Theo. D., Mlddletou, S. 
Minor, U. A., Macon, MIhh. 
Manley, Thos. H., New York i 
■ "■ 'i., aierra Majudo, 

(. J,, Greenville, Tei. 













ol'uliBt C. M, &. St. 






C. St. P. M. * O. 


a St.; 


cu- 




Y. 




IJa»r„» 


'Si.^ 








(■hlet Mei. Nor(t.i 



Mi'L 



(, In. 



Moll. liOUlH. Hanover, Kan. 



MoArthur, J. A., Berlin 
Mbbod, Frank Q., IBS 

uugo. III. 
Malliews, Jolin O., Hoi 
Mart-y. A lei.. Rlrerton, 
Moiwell, J. P., WiML la 
McCmy. J. W. — ■ 



M, K. & T. 



«t. J. & O. 1. 



IML la. 

., arfale Rotk, la. 

., Oiford Junction, Ii 
uomn, J, u., Flndley, O. 
Mactyn, David T., Columbus. Neb. 
Marsh, F. L., Mt. Pleaflant, I'a. 
Uoore. S. D.. Van AlHtyne, 'I'ex, 
Morpby, F. T., Brlnkley. ArB. 
Morse. A. H.. Plttsvlllc. WU, 
Slurdock, J, Moorhead, DIxniooT, I'l 
Meara, D, W., Audenrled, Pu. 
Muaaelman. J. T„ Paris, III, 
MclDnes, H, W.. Belvldere. III. 
Mnrrell, D. O.. Padneab, By. 
McKeller. A. R,. Greensprinir- O. 
McClong, Jobn C. Lelpalc, I 



UcOannon, H, A^, Brockvllle, C 
Martin. J, W., Colby, Kan. 
Morgan, H. W,, riny renter, K 
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F, 
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T, & S. 
iiboy bi\ 


F, 
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Itg 1. 


our. 
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*- 
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c. * 
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& St. 


p. 



t.. Can, G. T. 
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UcDonald, J, L., Atclilgon, Neb, 
UorclB, B.. Lawrence, Kan. 
McDonald. B. C. Freemont. Neb. 
McGrew. A. G., Geneva, Neb. 
HcGaveru, H. a.. Stramsburg, Xeb. 
Ullsm, B. J., Macon, Mo. 
UcNutt. H. E.. Aberdeen, S. D. 
Merlnetber, Alfred P.. Jerseyillle, III. 
Mudge, S. J., Olean, N. r. 
Murcny, T. J.. Butte City, Stont. 



Nugent, ' 



g-JM 



I, la. 



, Ind. 



si%£o»-liiw';v,iK.. ».. 


0. ft'st r,. 




Newcomb, W. K., Fisher. 111. 


I.' C, 


Norln. F. I,.. Ada, MInu. 


N. P. 


Nance, W. H.. GnnolBon, Miss. 


L. N. O. & T. 


s.-i.ts'BfK'i-i.r 


P. D. & K. 


I. C. 


Newton. Richard C, Monbt Clair, N. ] 


EHe. 


Nolanil. Jan. F., X< rtli Jud«uu. Ind. 




Nortbr<ip. G. J.. Mumiietti-, -Mlub, 


Chief D. S. S. 


Nelaley. C. M.. Stockton. Pa. 


L. V, 


a,s;-i'v:''fe'.'s?;fe. 


Ex-Surg. F. B. 


n. H. ». & A. 




Asst. TJ, P. 



c. St. i: M. 



OnenB, John E., IBOG Mich. Av 

caeo. 111. 
O'Brlea, D. S., Beloit, gi" , 
Oabori'", H. 1(„ KHlamanw, Midi 
Oldfl, W. H.. Sprague. Waeh. 
Ontten W. B.. St. Louis. Mo. 
O'Conuell. R. S., Cato, Wis. 
Oreratreet. W. C.. Sedalla. Mo. 
O'Brlea, M. W.. Alexandria. Va. 
Ovepa. Cleon C„ MaySTllle, Ky. 



Oldham. Jas. E., 
O'Danlel, W.. Atlanta, «a. 
O'Brien, W. D., Pittsburgh, Pa. 
0»erholser, M. P.. narrlsonvllle. Mo. 

Powell, W. M„ Albany, Tei. 

Pettljohn, N. J., Kansas City, Mo. 

Pecezde, Yarto R., Qnanajunto. Acarbaro, 

^. M*^ 

ntman. J., EIrkwoad. Mo, 

Phlppen. B. S, C Owosso. Mich. 



U. St. I 
Chief D 


& a. 


G. 


Chief 0. 


& N. 


W. 


U. P. 






1.. s. & 


M. S 




N. P. 






Chief M. 


P. 




jr. L. s 


* W 





Special C. at. P. M. & O.H H » 1891 
if H. V. A T. iBHa 



Pace, Hoory ll., Tulare.' Cal. l 

PoDiqnIe, Louis V., Torreou CoahuUa. Mex, j 



mS?; 



, Wis. 



Porter.' Miles fe"., pi., navue, ino 
Priest, W. K., Concordia, Kan. 
Pearinan, J. T., Champaign, ai. 
Parse, C. B., Scranton, Pa. 
Peck, F. H., Clinton, N. Y. 
Peck, S. P., Hlnton, W. Ta. 
Phinlps, Ellis, New Haven, Fa. 
PBtton. Wm. R., Charleaton, 111. 
Fbllllpa, N. D., Gainesville, PiB. 
Payne, Robert Lee, Jr., Lexington, : 



K. C. F. 8. & M. 

Wabash. 

C. B. & Q. 

Chief M. L. 8. * W. 

h. E. & W. 

C. M. A 3t. P. 



N. Y. O. i W. 
N. Y. O. & W. 
C. & O. Dlst. 
P. &L. B. 
T. St. L. & K. C 
8. F. & W. 



a R. * D. 
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Page, J. F., Mystic, la. 

Phllpott, C. H., Ottumwa, la. 

Pllklngton, G. W., Garnett, Kan. 

Parker, C. B., 504 Euclid Ave., Cleveland, O. 

Penhall, Fletcher W., Birch Cooley, Minn. 

Paine, Henry B., Dixon, 111. 

Patton, Jas. H., Trenton, Mo. 

Pettit, W. B., New Canton, Va. 

Parke, W. T., Listowel, Ont., Can. 

Plum, Henry A., Hawley, Pa. 

Philpott, John W., Ft. Madison, la. 

Perkins, Frederick, Manchester, N. H. 

Potter, J. H., Buffalo, N. Y. 

Patchln, F. J., Nelson, Neb. 

Palmer, Henry, Janesville, Wis. 

Pease, Hiram L., 7530 Greenwood, Ave., 
Chicago, 111. 

Ponder, W. P., Forsyth, Ga. 

Pugh, Thos. J., Hearne, Tex. 

Punton, John, 9th St. and Grand Ave., 
Kansas City, Mo. 

Pinney, C. H., Council Bluffs, la. 

Patton, F. W., Mt. Vernon, 111. 

Pearse, S. H., Mt. Vernon, Ind. 

Pope, Thos. A., Cameron, Tex. 

Palmer, W. H., Janesville, Wis. 

Plumb, J. N., Fairmount, Neb. 

Peabody, John D., 1714 Douglas St., 
Omaha, Neb. 

Pel ton, D. R., 1283 I/ane St., Topeka, 
Kan. 

Pettyjohn, J. W., Hoyt, Kan. 

Peters, A. B., Mankato, Kan. 

Peabody, Jas. H., 1909 Capitol Ave., Oma- 
ha, Neb. 

Pritchett, G. L., Fairbury, Neb. 

Patman, B. B., Bucklin, Mo. 

Powell, W. S., Defiance, O. 

Parks, S. H., Liongton, Kan. 

Parker, E. H., Eau Clair, Wis. 

Perry, Benj. J., 309 S Mill St., Aspen. Colo. 

Paddock, J. A., Deadwood, S. D. 

Parker, Joseph, Colfax, Ind. 

Peckstein, J. W., Wyaconda, Mo. 

Petty, J. W., Wells, Nev. 

Portmann, Wm. C, Jackson, Minn. 

Preston, G. H., Kane, Pa. 

Potter, I. L., Ackley, la. 

Patterson, P. D., Charlotte, Mich. 

Qulgley, R. F., Vermillion, Ohio. 
Quinn, Allen L., Wilmington, O. 
Quinn, J. A., St. Paul, Minn. 

Robinson, C. E., Claiksville. Ark. 
Ray, C. A., Winlfrede, W. Va. 
Rook, Chas. W., 1103 Maine, Quincy, 111. 
Rathbun, Jas. P., Faulkton, S. D. 
Rogers, N. Lr., Wickliffe, Ky. 
Redus, W. D.. Port Gibson, Miss. 
Rice, S. M., Torre Haute. Ind. 
Rogers, W. B., Memphis, Tenn. 
Reed, R. Harvey, Columbus, O. 
Russell, L. E., Springfield, O. 
Richardson, N. S., Macon, Mo. 
Richey, J. C, Mt. Sterling, 111. 
Riddell, S. S., Clilppewa Falls, Wis. 
Rice, John T., Attica, Ind. 
Rhu, Auguste, Marion, O. 
Redden, R. J., Sulligent, Ala. 
Robinson, S. B., West Union, la. 
Robert. Jas. J., Hillsboro, Tex. 
Root, E. F., Salt Lake City, Utah. 
Root, A. D., Crete. Neb. 
Ragsdale, J. B., Gibson City, 111. 
Rambo. J. H., Glenwood, Mo. 
Redmon, S. H., Tipton, Mo. 
Robinson, B. M., Bessemer, Ala. 
Reynolds. Lawrence. Horton, Kan. 
Reber, W. W., Lehlghton, Pa. 
Richey, J. A., Oil City, Pa. 
Ross, Geo., Richmond, Va. 
Rood, C. A., Reedsburg, Wis. 



C. M. & St. P. 1891 

C. B. & Q. 1891 

M. P. 1891 

L. S. & M. S. 1891 

M. & St. L. 1891 

C. & N. W. Dist. 1891 

0. R. L. & P. 1892 
C. & O. 1892 
G. T. Dist. 1892 
N. Y. L. B. & W. 1892 
Chief C. F. M. & D. M. 1892 
C. & M. 1892 
G. T. 1892 
C. R. L & P. 1892 
C. & N. W. Dist. 1892 

N. Y. C. & St. L. 1892 

Cent. Ry. of Ga. 1892 

1. & G. N. 1892 

K. C. F. S. & M. 1892 

C. R. L & P. 1898 

L. & N. J. S. 1893 

B. & T. H. 1893 
G. C. & S. F. 1893 

C. & N. W. 1893 
St. J. & G. I. 1893 

M. P. 1893 

A. T. & S. F. 1893 

C. R. L P. 1893 

C. R. I. P. 1893 

Consulting. U. P. 1893 

C. R. L & P. 1891 

A. T. & S. F. 1890 

Wabash. 1891 

A. T. & S. F. 1893 

W. C. 1891 

Asst. C .M. 1892 

Asst. B. & M. R. 1891 

C. C. C. & St. L. 1890 

A. T. & S. F. 1892 
S. P. 1892 
C. M. & St. P. 1893 
P. & E. of Pa. Ry. 1892 
L C. 1891 
C. & G. T. 1892 

L. S. & M. L. 1893 

B. & O. 1890 
M. & St. P. & S. S. M. 1892 

L. R. & Ft. S. 1^ 

Chief Winifrede. ^ 1802 

Bx-Surg. C. B. & Q. 18^ 

C. & N. W. 1^1 
M. & O. 1^ 
Y & M V. 1891 
Chief Vandalia Line 1^ 
Chief K. C. M. & B. 1888 
Con. Surg. B. & O., "Big Four." 1888 
Chief O. S. ^888 
Wabash. 1888 
Wabash. 1888 
C. St. P. M. & O. 1891 
W. St. L. & P. 1888 
C. C. C. & St. L. 1888 
K. C. M. & B. 1889 
C. M. & St. P. 1889 
St. L. & S. W. 1889 
Ex. Surg. F. B. & M. V. 1889 
M. P. 1889 
W.abash. 1889 
Wabash. 1890 
M. P. 180e 
L. & N. 1890 
C. R. I. & P. 1890 
L. V. 1890 
N. Y. P. & O. 1891 
Chief R. & D. 1891 
C. & N. W. 1891 
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RoBbo h J 1. S tobl Ml 


I c 


18U1 


Kr.'iS"6.-6;. 'L'kVS'""' 


(J. St. y. M. Ac o. 




B. & M. R, 


lam. 


Klatloe. H. G., Ft. Dodge, la. 


L C. 


16tl! 


Read, Bflward W.. Mttudan. N. D. 




laai 


RlehardBon. W, D„ Central la. III. 


J.' S.' B. Una. 


1881 


Beeve, J. T., Appleton, "Wis. 
Kloharda, V. M.. JoJlet, III. 


C. & N. W. 


1891 


0. R. r. & p. 




Rush, M. A„ Goodland, Kan. 


U. B. I. A P. 


18i)l 


Rueaell, Clayton W., Springllelil, O. 
Rothwel). Jolia H.. Liberty. Mo. 


AaBt. Big Four. 


1S91 


C. M. * St. P. 


1BS3 










C. P.'div. Panna, 


uses 


RoHerta, W. 0.. 10*1 2d St., LoulBVllle. Ky 






RewBlt, L. L.. Fulda. Minn. 


c: M.'a St. P. ; ; 


1BB2 


Reger, J. F., Littleton, W. Va. 






Rlordan, Bcuee L., 384 King St., Tor 






DDtn, Can. 




1802 


Kt«BrB. F. W., Harttopd, Wis. 


c' M. & St, P. 


1802 






laiB 


RoWnd, F L, Dlgbtoi, Kai. 


A,' T.' & si P'. 


1S08 


RoBerB^W. J., Colemac, Qa. 
Rhea, W. M., Larned, Kan. 


STftS'"- 


ISto 


Rnaaell. D. G., Spokane. Wash. 






annde. J. W„ Pt. Branch, Ind. 
Bom. i. H., Kokomo, Ind. 




1^ 


T. St. h. ft K. C. 


1803 


Rich, T. C, Wllllarospoct, Fa. 


P. & N. C, 


1803 


Rice. H. N Falrmount, Minn. 


C, U, A St. P. 


1603 


Robinson, Jabez P., McConnlck, 8. C. 


Cent. &. of da. 


IBOl 


Reynolda. E. M., Centervllle, la. 




Ruasall. John E„ Mt, Vernon, 0. 


C." A. ft C, 




Robs, J. Frank. Clarion. Pa. 






Rlchlngs. Henry, Rockford, lU. 


c! & r^V. 




, Bobbins. S. D.. Vlckshars. MIbh, 


Chlrf V. 4 M. 




Bi*hlng. S. H.. Alexandria. La. 


T. & P, DlT. 




HhodeB, J. W.. TekoB, Wash. 




leoi 


V.iMi-». Wm. C, Klkhorb. Mont. 


N, P. 


lfi01 








Bi.S"S£S;,Sifrs.V''- 


C. M. & St. P. 










O. k m". 




1 HotdnBOD. J.F.,"MBaPbe'aterlN. H. 
Hsder, W. H- Dqrango. Colo. 


a ft M. 




D, ft B. G. 




G N. 






M. ± ft T. 




RlggB, Samuel' M.*,' MuBCotnh, %an' 


C. H. ft D. DlT, 








Rliey, Alfred S., Culpepper, Va. 
Reeve, Jan. 8-. Appelfon. v/la. 

Smith, Arlhor H„ Avon, N. Y. 






C. ft N. W. 


1802 


N. T. L. B. 4 W, 


1801 


Stout. S- H., 4S9 Live Oak, Dallas, Tei. 


T. ftp. 


isei 


Saner. W. F.. Hope. Ait. 


St. L. I, H. ft B. 




Saunders. H. J.. Rlngatown. Out.. Can. 


G. T. Dlst. 




Speny, W. P.. Phillips. Wis. 
aannderB B., Ft. Worth, Tex. 


IJj. 


i^ 


Spllmau. 8, A.. Ottnmwa, la. 
Shirley. I. A,. Vlocheater. Kj, 






0. & O.' 




Swartwocl. H. B.. Port Jervis, N, V. 


N, T, L. B. ft W. 






L, V, 


1801 


Snblne, Andrew, Garden City, Kan. 


A. T. & S, F. 


18U2 


StcDe. C, S,. Walla<x, Haho, 


U. P. 


1802 


Scbrg, F. J., Tncoma. Wash. 








Y: c.' 




Stundlv, "Z. T.; Lnrhrde^ Mo. 






fti.ut. ^fcrnhnro, Belhlehera, Pa. 


L v! 




Btrlcklanil, D. H.. Brie. Pa. 


E. ft P. 




Bcott. Clinton H.. Como. Colo. 


IT. P. 




Shnttee, H, C. West Plains. Mo. 


K, C, PL S. * M. 




Spenoer. C. B,. Port Gratiot. Mich, 




ism 




C.' A N. W. 




Smith, d L.. Aurora, 111. ' 


C. B. ft Q. Div. 




Beobay, W. E, Kankaltee, III. 


Chief 1.^1. L 




Staook, J. M.. Kalamanro, MIoh, 






8now. T. K, Baker City. Ore. 


I&at' v!\. 




Strokney, V. H„ DlcklUBOn, N. D. 












Btlnson. C. H., NewarkT 0. 


B. & 0.' 




Sebmidt. F. W.. Rlverdale, 111. 




180S 


Stewart. Darwin A., Winona, Minn. 


0. M. ft Bt. P. 




Sutherland. H. H., Herlngton, Kan. 


C. B. L ft P. 


1801 


aims. W. A.. Paragoutd, Art. 


St, L. ft I. M. 


1880 


Sarlefl. W, T., Sparta. *ia. 


O: M, ft St R 


1801 
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WlB, 



oHuuKru. J. t»., n,nii 

Snatb, 15. J., Port Wt^^.u-iuu. .... 

Sttne. C. H.. IBie PreatOD 81.. LoulBrtlH-. 

Smith.' J. p„ Cantuu, 8, D. 

ShoiniRr. J. a, Water VBlley. MUb, 

Spltier. S. W., m E. Harrer Atp.. Well 

Ington. Kan, 
■SoulrB, U A.. Paynelte. Win. 
Bhelly. 8. T.. UulvHoe. Kan. 
Smltfi, Jacob B.. BhelblDH. Mo 
fteplieiiB, L C, Akron. Colo. 
Smoller, John G., Conn ersTl lie. Iiid. 
o. , pf ^ Social Circle, Ga, 



L. 8. & W. 



, Stanliope M,. Terra A 



!, la. 



llDfM. F ._ , ._ _. ... 

8eott.Tirm., Kokomo. Ind. 
SteineD. C. B., Ft. Wayne, Ipd. 
StOTalt. A. M.. JannT, Ala. 
Sawtell I. H., Grpauin. Kan. 
Soott. J(An T.. Holton. Kan. 



wtt. W. Lp C 



. Plaru. III. 



Sjwhill, W, F.. CoDcordla. Kan, 
atocker, B. M., Duluth, Minn. 
Bmlth. C, A., Tyler. Tex. 
Stnart. D. F., i-oit»ton. Tei 
Stewart, W. W., ClarkBdnle. MU*. 
Slager. J. I-., PaniainB. O. 
SeoTeB, J. p.. Galena. Kan. 
Wridler. G. W., CInnlnnatl. O. 
WtOptsOKli. B. B., Princeton, Iiiil. 
SMer, C. B.. Cllntan, O. 
HBMlt ChaB. P.. NIcKerwn. Kan. 
Uant(»i, T. P., Charlton. la. 
Btockwell, C, M.. Port Hnron, Mid 
8Mtt. J, W., St. Charlea, Minn. 
Sanford. SI las, Palmyra, Mo. 
SUelda, 8. 8.. Carbondale. Pa. 
Smitli. B. St.. Emporium, Pa. 
Henn. N,. SS2 Dearbacn Atp. Chlcas 
Smltli, Cbaa. F., Kankakee, III, 
Smart. Rdward N.. HnmfrPT. Neb. 
Rmlth. Norman. P.. Paris: III. 
Smith. Irrtne W.. fiharlea City, In, 
''""-'■I, J. B.. Rhennan, Tei. 



Bermour, F. E.. PI. 1 
Sawbrld^p. EdwarA. : 
Htuart. J. R.. Hoimti 



A. T. & S. F 




H. & St J. 




It. & M. 




Ft. W. L. & 




b'4% 








a. R. I.' & P. 




.\-. X. & M. 




X. N. & M. 




O. & SI. 




P. C. & 81. L. 




(■hlef C. & M 




ki.W 






K. C. M. & B 




M. P. 




U P. 




O. & M, 








b.' S.'S, & A- 








(■hlef H: * T, 




Y. ft M. V. 








k. C. F. 3.' & 


M. 




& 


k''& t^" 




<'. A. & B. 




A. T ft 8. F. 




C. B. * Q. 




f). & G. T. 




C A N. W. 




H. & 8t. J. 




>I. t. B. & W. 




W. N. T. ft P 




r. K. C. & 8t. 


F. 


r. 0. 




F. B. A M. V 




T. H. & P. 




r. c. 




t. ft p. 




T. St. L. & K 


C. 



1S»1 

leno 

1800 



M, ft at. L. 



flhney, W. A.. Pled 



Sblclda, Jus. M.. Seyinonr. Inil. 
SiMnlillnE. Oeo. A., ATOca. la. 
Sanford, W. B.. Corinth, Mian. 
Sprowla. J. N,. ClayoTlIK'. Pd. 
Soott. C. M., ParettE, Idaho, 
Bebenck. J. 8.. Bt. Carmel, III. 
Sheridan. J. C. Inhnclowa. Pa. 
Sneli-hBr. Aaa F.. Elk Llek, Pa. 
StvphenimD, Jaa., Irogiiols, Ont.. Can. 
flchanlblbercer, F, J.. Haatlnga. Neb. 
SmKh. A, M.. Beaver Sprlnga. Pa. 
Bmltb. W.. Delnhl. Ind. 
Snhureman. I. C, Tnnrn River, N, J, 
Sbetler. 8. J.. Navarre. O. 
Smith. H, W, Brui-e. Seafortb, Onl., f. 
Smith. Fred J.. AlCou, la. 
Scott. A. C, Temple, Tei. 
Stealy, I. H.. Freeport. HI. 
Starkey, Herbert A.. Harvey. 111. 
SttODK. J- T., FlalDtleld, Ind. 
.Imlth, C. 8.. Blfoj, WlB. 



p 


D 


ftE. 






& 






c 


R. 


!.'& P. 


E 


& B. 




C 


R 


I. ft 




M 


A 


C. 




B 


ft 


0. 






II. P 






C. 


C. ft 


St. i,. 


B 


A 0. 






& 






Q 


t 


DtoL 




St 


J 


ft a. 


I. 


Pnna. 




L 


N 


A. ft 


c. 


Penna. 




C 


C. 


* 8. 






T 






c 


& N. W 




CI 


lef 


G. C. 


ft 8. F 




M 




P. 
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Smilli. G«) S , Ubenl. K»b. C & L * P. IM| 

Svlft. Blisba P.. Florence. WU C * N. W. UK 

Tiimlib. Soatbwood. GunMI. S. C. Soolk Bmm*. IMa 
SMnn. Wm. B . Cbeooa. Ul. T. P. « W. 



ribrader, Jobn C. lovt CilT. I*. & a R. * N. IMl 

~ ■ ■ W. P.. GotbenHnrB. Seb. U, P. Up 

Leander B.. FiviDODI. N'eb. [T. P. UH 



Smith. W. P.. GotbenlinrB, S"eb. U, P. 

Smith. I---' — " - 

3Uff. P. __ _ 

Stevens. Heniy L.. I.aramle. Wjn. AmL V. P. Wr. UU 

Snltier. E. B.. SiOliu. Kan. IL P. IMS 

Scfaott. Geo.. Sioai atf, la. C U. * 8L P. MM 

Shennim. J. A.. Cherokee. la. L C. Dtat. 18IS 

Suupmn. <i. W.. Upper aaDdaJ>k>. O. p. P. W. A C- DN. !>•« 

Shlrrard. A. C. Oafciroad. O. N. T. C ft M. Kl 1MB 

Sbelef. O. <■-. Independenee. Mo K. a * L A. U IMS 

Salter. P. U.. Norfolk. Neb. F. K. * M. T. IMS 

Slabangfa. Warreo U.. So. Omaba >eb. a B. L ft P. IHl 

Sadler, 8.. Alma, Neb. St. J. ft fl. T. UM 

ShlBaalt. Cbat. R.. Ueleoa. Ark. T. ft H. T. UH 

SasEett. Orrll Le Grand. Flora. HI o. ft H. UK 

Sheldon. Sila* E.. Topeka. Kan. \j_ p. UK 

Smllb. I#ster C. Hnrlej. Wla. S. p, UK 

Stlrer. B. ].. Lena. HI. L C UK 

Straight. A. U.. Bradrord. Pa. B. B. ft P. UK 

Shipps. W. H.. Bordentovn. K. J. Peon*. Ifltt 

Torbert. John S.. Diiftwood. Pa. I-, ft B. MH 

Tlttu. A-. PonnoooUi. O. T. ft O. DIt. imt 

Thompson. C. Y.. Beaumont. Tex, ?i ?■ -, - Jffi 

TomUnsOD. O. E.. Tale Sprtnga. Tenn. M. * G O. «« 

Towler. 3. a.. MarienTllle, Pa. P- * w- JHP 

Tmax. W. R. Breckenrldge. Minn. O- N. IW 

Terrell. E. A.. Frederleli's Hall, ^n- g. * O.^ „ J™ 

Thomp»oa Wm A. Olnef HI P. D. ft B. IKO 

Tandy. Thoa. 8.*. Kinderboit III. n''^n," t& 

Thajer, A. H.. Grafton. W. Ta. 5' w a n c ni, tSt 

Se, B. P., Claredoo, Tei. f,- S-^.^nl; w 

rtmion. T. F.. Sturitti.. Mich. S;„ n.„Ata i£ 

Tbompiwo. G. Vr.. WInamnc. Ind PaD Hdndle. MM 

Terrr. N. F.. I.jon». Kan. x -r'jt a V 

Tboiuaa. O. F.. CbllUcothe. HI. i" 2,' * ^ '^- 

Thomp«on. G. T.. Golden City, Mo ^ u. r. B. « M. 

■Hdd. C. H.. Genera. la. « f" e a. w 

Tonoer, H. B.._Kautanna^ Wi8^ M L. S. * ». 

_ y^^H?' 



Tallej. H. A.. Wentiville, Mo. i'T^ 

" imbi. B. B.. Greenville. Mlsf. Si »ii 



Rx. AMt. B. ft M. R. 
-1. ft M. W. 



:. K. ft T. 



Turner. B. M.. - - 
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Constitution and By-Laws. 



CONSTITUTION. 



AKTICLB I. 

Name— The name of this aRsociation shall be called **The National Awsocia- 
tion of Railway Surgeons." 

ARTICLE II. 

Objects— The objects of this association shall be to promote acquaintance and 
fraternal relations among railway surgeons, to secure interchange of ideas and 
the adoption of the best methodg of the development and improvement of rail- 
way surgery, and to establish it as a special branch of the chirurgical art. 

ATCTICLB in. 

Members— There shall be two classes of members, active and honorary. The 
active members shall be surgeons of railway companies at the time of their ad- 
mission to membership, provided, however, that when a surgeon is once a lubmber 
his retirement from the service of the company shall not forfeit his raembenMp. 

The honorary members shall comprise .st4ch persons, not necessarily railway 
sturgeons, as may from time* to time be elected by a two-thirds vote? of this asso- 
ciation. 

ARTICLE IV. 

Officers— The officers of this association shall consist of the piesidcnt, seven 
vice president, a secretary and assistant secretary, a treasurer and an executives 
committee of seven, who shall serve until their successors are elected: four to 
be elected in even years and three in odd years. 

ARTICLE V. 

Duties of Officers— Section 1. The president shall preside at all regular and 
special meetings and perform all the other duties that custom and parliamentary 
n.«fige may require, and deliver an addrees at the meeting over which he presides. 

Sec. 2. In the absence of the president the vice presidents shall perform the 
duties of his office in the order of their election. 

Sec. 3. The secretary shall keep a record of the proceedings of all meetings and 
draw all orders on the treaatur for the payment of bills, shall afttei^d to all cor 
respondence of the business of the association, notify all members of meetings, 
and upon request of the chairman give notice of meetings of committees during 
recess of the association, and upon request of the president shall issue such circu- 
lar letters regarding the business of the association as may be deemed desirable, 
and shall be ex-officio a member of the committee on arrangements. 

Se<\ 4. The treasurer shall have immediate charge of t&e funds and property of 
the apsociation, shall collect all dues, giving his receipt tharefor. and shall give 
bond to the president to faithfully account for all funds coming into his posses- 
sion belonging to this association; the amount of the bond to be determined by the 
executive committee. He shall also make a written statement to the president 
of the flnaaoiAl condition of the association within one mont^ after the annual 
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meeting. Ue shall communicate each year with all the members who have not paid 
their annual dues and solicit payment of the same. 

Sec. 5. The executive committee shall fix the annual dues and membership fee, 
subject to the approval of the association, and act as a committee on credentials, 
audit all accounts and, in conjunction with the other ofBcers of the association, 
hold any necessary meetings in the interval between sessions deemed desirable and 
necessary in the interests of the association, and such conjoined action shall be 
deemed an action of the association as a whole. 

ARTICLE VI. 

Amendments— No amendments or alteration shall be made in any of these ar- 
ticles except at the annual meeting next subsequent to that at which such an 
amendment or alteration may have been proposed, and then only by the voice of 
two-thirds of all the members in attendance. 



BYLAWS AM) RULES OF ORDER. 

The order of business at the annual meeting of this association shall at all 
times be subject to the vote of two-thirds of all the members in attendance and 
until permanently al^'-^^'ed, exct>pt when temporarily suspended. It shall be as fol- 
lows: 

1. Roll call. 

2. Reading minutes of previous meeting. 

3. Report of executive committee on the credentials of members. 

4. Selection of nominating committee, afterroon of first day. « 

5. Flection of officers, afternoon session second day. 
6*. Reports of committees and officers. 

7. Reports of cases. 

8. New business. 

9. Reading and discussing papers. 

10. Unfinished business. 

11. Adjournment. 

STANDING COMMrrTBES. 

1. Ck>mmittee on arrangements. 

2. Committee on transportation. 

3. Committee on necrology. 

4. Committee on publication. 

5. Nominating committee. 

DUTIES OF COMMITTEES. 

1. The committee on arrangements shall be composed of five active members 
of this association, the majority of whom shall be actual residents of the town or 
city in which the annual meeting next succeeding their selection is held; they shall 
be required to provide suitable accommodations, including committee rooms, to- 
gether with a list of hotels and rates per day, to receive and announce all essays 
and memoirs and publish the title and name of the author of the same in the pro- 
gramme for their meeting, which programme shall be sent to all members entitled 
to seats in the annual meeting at least three weeks prior to the date of such meet- 
ing, and make any other necessary arrangements. 

2. It shall be the duty at the committee on transportation to ascertain the 
terms and conditions upon which the various railway lines will carry the members 
to {.nd from the place of meeting, and to notify each member of the association 
through the committee of arrangements, or otherwise, of the same at least one 
month prior to the annual meeting. 

3. The committee on necrology shall report annual brief biographical notes of 
deceased members, and preserve statistical and otber memorial records of the 
society. 
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4. The committee on publication shall be composed of the president, secretary 
and treasurer, and shall have charge of preparing for the press such of the pro- 
ceedings of the society as may be ordered to be published. And they shall have 
full discretionaiy power to omit from the published transactions any part or whole 
of any paper that may be referred to it by the association, unless especially in- 
structed to the contrary by the vote of the association. 

5. The nominating committee shall consist of seven members to be appointed 
by the president of the association at the afternoon session of the first day of the 
meeting of the association. It shall be the duty of this committee to report to the 
association, at the opening of the afternoon session on the second day, a list of 
nominees to fill the offices and standing committees provided for in these by-laws; 
and also to nominate the place of meeting for the next annual session. 

MEETINGS. 

The annual meeting of this association shall be held between the first and last 
Mondays of May in each year at the place agreed upon by the association, the pre- 
ceding year, the particular date to be fixed by the executive committee and notice 
sent to each member of the association not later than October of the current year. 
The session shall continue three days, or until all the business of the society is 
completed and a formal adjournment had. 

Special meetings may be held upon the call of the president of the association, 
signed by the secretary, at the request of a majority of the officers of the ex- 
ecutive committee, and the business to be considered must be specified in the noti- 
fication to be sent to each member of the association. 

QUOBUM. 

The members present at any regular or special meeting shall constitute a quorum, 
and the majority vote decides all questions, unless otherwise proAided for. 

ELECTIONS. 

The election of officers and the vote by which the place of holding meetings is 
decided shall be by ballot. 

BULBS. 

The rules of conducting business shall in all cases as far as they are applicable 
and not incompatible with the constitution and by-laws of this association, be 
those in Cushing*s Manual. 

MISCELLANEOUS. 

No report or other paper shall be entitled to publication in the Journal for the 
year in which it shall be presented to the association unless it be placed in the 
hands of the committee on publication on or before the first day of July. 

Any active member who shall fail to pay his dues for two successive years 
shall be dropped from the roll of active members, after having been notified by the 
treasurer of the forfeiture of his membership. 

Any one appointed on a special committee who fails to report at the meeting 
next succeeding the one at which he is appointed shall not be continued on such 
committee, or appointed on any other, unless a satisfactory excuse is offered. 

AMENDMENTS. 

Besolutions amending, repealing or adding to tbese by-laws sihall require a two- 
thirds vote of the members presents. 
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